
You’ll find a steaming JUNGL6 

third door to your right 


This sleek doorway belongs to the new 
plant and offices of Honeywell’s Aero- 
nautical Division. Outwardly it looks like 
other modern manufacturing buildings in 
Minneapolis. 

But step into the environmental test 
laboratory and you’ll find a chamber con- 
taining a jungle -type atmosphere of op- 
pressive humidity and tropical fungus. 
Here, Honeywell Autopilots, gyros, fuel 
gauge components and other equipment 
are tested under rigid U. S. Air Force 
and Navy specifications for resistance to 
Penicillium Luteum and eight other fungi. 
Performance requirements are high— be- 


cause fungus-susceptible electronic equip- 
ment is useless in many parts of the world. 

The fungus chamber is just one part of 
Honeywell’s Environmental Testing Lab- 
oratory. Others test for effects of heat, 
cold, vibration, salt spray, humidity, sand 
and dust on Honeywell equipment. 

Environmental tests are just one phase 
of Honeywell’s continuing research on 
aeronautical control problems. We expect 
not only to continue, but to expand this 
research program— because automatic con- 
trol is such an important part of aviation 
progress. And automatic control is Honey- 
well’s business. 
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HYDRAULICS 

FOR 

MISSILES 


FROM BENDIX-PACIFIC 


GUIDED MISSILES NOW CONTROLLED BY 
POWER SUPPLIED BY BENDIX-PACIFIC 
HYDRAULIC ACCUMULATORS 

Extensive research and development work has 
been undertaken by Bendix-Pacific to adapt hydraulic 
power to the control of missiles in flight. Already 
Bendix-Pacific standard hydraulic accumulators are being 
used in this work and Bendix-Pacific engineers are 
available to assist in other specialized applications. 

As part of this program Bendix also has developed for 
the Air Forces an automatic hydraulic power unit which 
provides for repeated charging of the accumulator 
in flight. 

In addition to supplying other hydraulic components 
Bendix-Pacific soon will be in production of electro-servo 
valves designed specifically for missile application. 
Bendix-Pacific will be glad to discuss its developments 






Airplane tire brings costs down to 
earth without touching the ground 


V-/ cargo by air is the time and expense 
of getting it on and off the plane. But 
when Douglas designed the Globe- 
master 11, they had some ideas which 
promised to cut plane loading costs 
way down. They put huge clamshell 
doors and ramps into the nose for 
faster loading. And amidships they in- 
stalled an elevator that would handle 
cargo in a fraction of the usual time. 

The elevator was designed to be 
powered by two electric hoists with 
rubber-tired driving wheels. But hete, 
the Douglas engineers ran into a prob- 


lem. The wheels called for 6-inch rubber 
tires which would give good traction 
under all kinds of operating conditions. 
The tires would have to withstand tem- 
peratures of — 60°F without shrinking 
away from the track they rolled on. 
They would also have to take heavy 
loads without becoming permanently 
misshapen. Looking for the right kind 
of rubber to do this job, Douglas 
engineers brought the problem to 
B. F. Goodrich. 

In manufacturing pallet rollers— 
rubber wheels that carry heavy loads 
in factories— B. F. Goodrich had already 


developed a special rubber compound 
which looked as though it might do 
the trick. Tires were made of this com- 
pound for the Douglas C-124 and were 
tested under extreme temperatures and 
loads. And the little tires proved to be 
the answer. They're another example 
of how B. F. Goodrich research in 
rubber is helping the aviation industry 
with some of its toughest problems. 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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Roebling Lock-Clad 
assures highest 
efficiency and safety 
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That’s what Robinson Airlines says 
about Texaco Aircraft Engine Oil 
and Engineering Service 

Robinson Airlines' modernized DC-3 transports speed over 
the "Route of the Air Chiefs” in 14 daily flights. Their 
powerful Wright G-202 engines are lubricated with Texaco 
Aircraft Engine Oil exclusively because “we insist on top 
quality— both in lubricants and in engineering service.” 
Here, as on leading airlines across the country, Texaco 
Aircraft Engine Oil assures the clean engine operation that 
means top efficiency and low maintenance costs. These 
benefits, and the quality that makes them possible, are 


proved by this fact— 

More revenue airline miles in the 
U. S. are flown with Texaco Aircraft 
Engine Oil than with any other brand. 

In addition, Texaco Lubrication Engineering Service puts 
practical aviation know-how to work-helps Robinson Air- 
lines maintain an enviable record of efficiency and econ- 
omy. This is a service that can— and often does— go far 
beyond the immediate problems of lubrication. 

A Texaco Aviation Representative will gladly explain 
what Texaco Aviation Products and Service can mean to 
you— in terms of more efficient operation and lower costs. 
Just call the nearest of the more than 2,000 Texaco Distrib- 
uting Plants in the 48 States, or write The Texas Company, 
Aviation Division, 135 East 42nd St., New York 17, N. Y. 


TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 






NEWS DIGEST 


DOMESTIC 

Boeing C-97 flew nonstop from 
Hickani AFB, Hawaii, to Kelly AFB, 
Tex., in just one minute less than 12 
hr. for the 4,000-mi.-plus flight. It 
averaged 333.6 mph. to cut the previous 
mark for this flight by 16 min. It was 
a routine MATS trans-Pacific mission. 

Electronics school for training Air 
Force and Bendix field engineers in 
maintenance of military electronics 
equipment has been set up by Bendix 
Radio division on a 40-acre tract at 
Pimlico Airport, near Baltimore. 


AFB as the cause of the crash of USAF 
Douglas C-124 Globemastcr in Indiana, 
May 23. Of 1 2 aboard, the five survivors 
were seriously injured, following an 
emergency belly landing. 

FINANCIAL 

Fairchild Engine & Airplane Corp. 
had net earnings of $3,094,768 for 
1950 on total sales of $60,236,797 
making this the most profitable year in 
the company’s history. Backlog had 
increased from $118.2 million at Dec. 
31 to approximately $125 million on 
Mar. 31. 


Turner A. Sims has been named as- 
sistant general manager of Hamilton 
Standard division of United Aircraft 
Corp. Sims, a retired USAF brigadier 
general, was formerly general manager 
of the Fairchild NEPA Project at Oak 
Ridge, Tenn. 

Dr. W. Randolph Lovelace II has 
been appointed chairman of the Armed 
Forces Medical Policy Council, effective 
July 1, succeeding Dr. Richard L. Mcil- 
ing. Dr. Lovelace, a colonel in the 
USAF reserve, has served for a number 
of hospitals and two civil airlines. 

Remington Rand is to build Walter 
Kidde & Co. B-l automatic gun 
chargers for bombers and fighters at 
Remington Rand's Elmira, N. Y., 
plant. The ,50-cal. gun charger oper- 
ates on the compressed air principle, is 
much lighter than World War II types 
and tests indicate it will operate longer 
than the firing life of the gun. 

Joint air-ground support team com- 
posed of representatives from Ninth 
Air Force (Tactical), Pope AFB, and 
the Army Air Support Center, Ft. 
Bragg, is touring U. S. military bases in 
Europe on a training program designed 
to indoctrinate ground troops in the 
use of air support, and to teach Air 
Force units how to provide it. 

Robinson Airlines asked CAA proto- 
type aircraft advisory committee last 
week to recommend a contract to test 
commercial copter operations between 
Broome (N. Y.) County Airport and 
midtown Manhattan, N. Y. But ob- 
servers say it is unlikely that helicopters 
will be considered for local service air- 
lines until DC-3-size twin-engine craft 
are available. 

Reported propeller reversal in midair 
was being investigated by an Air Force 
inquiry board from Wright-Patterson 


Northwest Airlines showed a net 
earning of $116,227 in April, com- 
pared with a loss of $498,944 in the 
same period last year. Total operating 
revenues for the current period were 
$3,579,935 compared with $3,611,896 
in the same month in 1950. Reported 
losses for the first quarter of this year 
were $1,614,536 as against $5,611,637 
for the first three months last year. 

INTERNATIONAL 

Canadian government has placed 
orders for more than $9 million in 
defense orders during the last two weeks 
in April, with $731,491 distributed for 
aircraft, parts and equipment. De 
Havilland Aircraft of Canada, Ltd., 
Toronto, got $233,057. 

Air transport agreement recently 
signed between India and the Nether- 
lands gives the latter the right to oper- 
ate from Amsterdam via India to 
Jakarta and beyond if desired, and from 
Amsterdam via India to the Philippines 
or China and beyond if desired. India 
gets rights to Amsterdam and beyond, 
and via New Guinea to Australia. 

Canadian Pacific Airlines will be op- 
erating DII Comet jet transports within 
a year, says Grant McConachie, CPA 
president. On a visit to the British 
company he was told that the Comet 
had averaged 507 mph. over 2,800 mi. 
at 41,000 ft. 

Hawker Aircraft Co. has been al- 
located a new factory at Squire’s Gate, 
Blackpool, England by the Board of 
Trade, adding 1.5 million sq. ft. to the 
firm’s production capacity. 

A fivc-mile-long-runway for fighter 
planes of the RCAF is being built at 
Uplands Airport, Ottawa. First phase, 
to be completed this year, will be 8,800 
ft, long and 200 ft. wide with a cross 
runway 6,000 ft. by 200 ft. plus taxi 
strips. This will cost about $1.5 million. 
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URBOPROPS 


The Turbodyne, most powerful propeller- 
type aircraft powerplant in the country, 
delivers more than 8000 horsepower in 
addition to an undisclosed amount of 
thrust. Here, Jim LaPierre, manager of 
G-E's Aircraft Gas Turbine Divisions, and 
Virg Weaver, in charge of the Turbodyne 
project, take a look at the engine on the 
stand where it is undergoing rigorous tests. 


Ten years ago, in July, 1941, G-E engineers started work on a 
new type aircraft powerplant — an axial-flow gas turbine driving 
a propeller. This was the TG-100, the first turboprop in the 
country and the forerunner of future powerful engines. 

General Electric engineers today are experimenting with the 
Turbodyne, a Northrop development. Although larger than 
required for today’s transport needs, the Turbodyne presents an 
ideal vehicle for testing new ideas and methods. 


New and improved turboprop engines are in the books at 
General Electric. Light weight and high powered, these engines 
will someday be lifting new aircraft to new uses and new 
records. 

When you’re considering powcrplants, call in the company 
that pioneered tire aircraft gas turbine industry. Telephone your 
General Electric aviation specialist, or write General Electric 
Company, Schenectady 5, N. Y. 



Convair XP-81, first turboprop-powered aircraft to fly Design engineers Alan Howard and C. J. Walker, inspect 

in U.S., powered by TG-100, first American turboprop. an early TG-100 turboprop on test stand in Schenectady. 


AIRCRAFT GAS 


GENERAL 



ELECTRIC 


WHO'S WHERE 


In the Front Office 

C. Pate Hutchens has been appointed ex- 
ecutive assistant to the vice-president, oper- 
ations and maintenance, of Capital Airlines. 
Hutchens has been with Capital ten years 
and was a lieutenant colonel with the AAF 
in World War II. 


Changes 

D. S. Flinn has been made eastern sales 
representative for Acroproducts division of 
General Motors and will be based in Wash- 
ington. . . . Tom Dewar, formerly with 
Douglas Aircraft, has joined Pacific Scientific 
Co. as manager of northwest operations, 
with headquarters in Seattle. . . . Francis 
Mine is new sales representative for Airwork 
Corp., N. J., succeeding Charles Abbatello, 


csigned 


appoir 


assistant manager of engineering of General 
Electric’s Control divisions at Schenectady, 
N. Y. . . . F. J. Savaglio has been named 
chief tool engineer for Rheem Mfg. Co.’s 
Aircraft division at the new Downey Calif., 
plant. . . . Peter R. Cope, formerly with 
Armstrong Whitworth Aircraft Ltd., has 
joined A. V. Roe Canada as a test pilot to 
work on the CF-100 jet fighter program. 
Sydney Howland is Avro Canada’s new flight 
analyst and staff pilot. 

Colin M. Stewart has joined B. F. Good- 

ment Sales division in Detroit. . . . W. R. 
Dakan has become a field engineer in the 
Wichita area for Wm. R, Whittaker Co., 


Ltd. . 


. John B. Jobe 




moled 


Jay E. Browd 
of the radio i 
section of Kolb 


e Industrial Products divi- 

t has been appointed chief 
immunisations engineering 
nan Instrument Corp. . . . 


joined Garr 


: of Cali 


„orp. 



SWORN TOGETHER— CAA Administra- 
tor Charles F. Horne, left, and CAB Chair- 
man Donald Nyrop congratulate each other 
after they were given the oath of office by 
Commerce Secretary Charles Sawyer. 


INDUSTRY OBSERVER 

► Another indication of the broadening avionics business is the entrance 
of Kollsman Instrument Corp. into the communications field. Kollsman 
built its reputation on instruments— the indicators of what was happening 
somewhere along the line in a communications system. Now the company 
is going back to the source of the indications to build complete systems. 
One of the fields likely to be penetrated first by Kollsman in its expanded 
activities is telemetering. 

► Beech Aircraft is building nine pre-production Twin Bonanzas, in 
addition to the first two now flying, then will start its first production run 
of 100, all of them already committed for firm sales with deposits. This 
is in addition to military sales of the Twin Bonanza to the Army. 

► The armed services are studying the use of magnetic binary amplifiers 
to replace vaci am tubes in digital computers, speeding up operation and 
reducing servicing. A joint conference with electronics manufacturers 
soon will be held to explore the subject. Magnetic binaries, it is claimed, 
can replace up to 90 percent of vacuum tubes in certain computers. 

► De Havilland’s U. S. sales campaign for the Dove as an executive plane 
lias been so successful that DH has had to stop appointing new distribu- 
tors. Present distributors have over-sold the quota DII originally set up 
for U. S. sales for this year. The company’s big campaign at the moment 
is to line up enough Cove service bases to take care of the plane in any 
part of the country. 

► Ground tests have been completed on the MC-4, McCulloch Motors 
Corp.’s tandem-rotor helicopter. All strain gauge and tie-down tests went 
off satisfactorily. Approximately 100 flight hours remain before McCulloch 
gets its ATC. 

► Beech Aircraft is moving more and more into the defense aircraft pro- 
duction picture. Beech is now being considered strongly as a second 
source for production of the Chase C-123 assault transport. In addition 
it has twin Bonanza and Model C-18 U. S. and Canadian military con- 
tracts, and components contracts. 

► Texas Engineering & Manufacturing Co., Dallas, received its largest 
contract, to build major components of the Douglas A2D Skyshark turbo- 

E rop attack fighter. The new multi-million dollar order steps up Temco’s 
acklog to over $80 million, and makes Temco one of the most important 
sub-contractors in the industry. It and its subsidiary, Luscombe Airplane 
Corp., are now making components for five major U. S. airframe manu- 
facturers. 

► Hiller Helicopters reports a two-liour hands-off flight in a standard com- 
mercial Hiller 360, fitted with the new floor stick control system for 
military training. The two-place machine carried Capt. George Brockway, 
Engineer Corps topographer, student, and instructor James Mead. After 
Brockway trimmed controls for cruising flight at 60 mph. near Palo Alto, 
Calif., they let controls go untouched for over two hours. 

► Decision of the USAF Senior Officers Board as to winner of the 
recently completed design competition for a 25,000-lb. payload transport 
(Aviation Week, May 7) will be announced June 17. Of the five com- 
panies competing, which included Boeing, Douglas, Chase, Lockheed 
and Airlifts, Inc., Lockheed is reported to be favored as the probable 


► Competition to determine long-range mission capabilities of three 
medium transports, Fairchild C-119, Douglas Super DC-3 and Chase 
XC-123 will be resumed at Eglin AFB, next week. Competition was 
postponed approximately six weeks ago. 

► Studies made of operating requirements for Marine Corps helicopter 
squadrons, indicate that they will need about 1.5 pilots per set of controls 
for actual operating outfits. Including spare pilots, pipeline, staff, etc., 
about three pilots per set of controls will be needed. 
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Washington Roundup 


150-Wing USAF 

Some congressional support has developed for the 
quick USAF build-up to 1 50 wings that is being pushed 
by Sen. Henry Cabot Lodge. But key Capitol Hill figures 
are skeptical of its success. 

Sen. William Knowland, Wayne Morse, Burnet May- 
bank and Kenneth Wherry probably will back up Lodge's 
fight for more air power. 

Knowland and Morse, along with Lodge, don't like 
the Administration’s "half-hearted" defense build-up. 
A $90-billion defense budget, Morse says, would be 
more in order than the $60 billion proposed by the Pres- 
ident for the coming year. Knowland is on the Appro- 

K iations subcommittee that allocates money for defense; 
orse is a member of the Armed Services Committee. 
Maybank was one of Navy’s strongest spokesmen on 
Capitol Hill a few years back. But now he writes off 
the 95-wing USAF program of the Administration as 
"thoroughly inadequate to meet our commitments.” He 
is making speeches at USAF installations calling for 150 
wings if the world situation demands it. 

Wherry contends that $60 billion is the top the coun- 
try can “afford" for defense. But he wants a slice of 
Army funds transferred to USAF for the 150-wing 
build-up. 

On the House side, there's only token support for 
the 1 50-wing program so far. Rep. John Dorn plans an 
endorsing resolution. "It won’t accomplish much, aside 
from focusing attention on the matter," lie observes. 

Working against the build-up is the fact that two 
key mcn-Rcp. George Mahon, chairman of the House 
Armed Services Appropriations subcommittee, and Sen. 
Joseph O’Mahoney, chairman of the Senate Armed 
Services Appropriations subcommittee— aren’t convinced 
of the need for 150 USAF groups. Chairman Carl Vinson 
of the House Armed Services Committee, influential figure 
on defense matters, is nncnthusiastic too, says he is 
"thinking it over.” 


Challenge for Strategic Air 

Air F'orce is concerned over two developments detract- 
ing from the effectiveness of its strategic air arm as the 
country’s first line of defense: 

• Russia's program of dispersion and putting under- 
ground its industrial plants (“going on now for some 
years,” according to Senate Armed Services Committee 
Member Wayne Morse) means that targets will be dif- 
ficult to locate and difficult to put out of commission. 
Strategic Air Command’s Lt. Gen. Curtis LcMay ob- 
served: "It is possible to build a plant so far under- 
ground that conventional bombs will have practically 
no effect on it. However there arc other wavs of doing 
the job.” 

The implication: It would take atomic bombs- 
costly and in limited supply. It is questionable whether 
they would be expended on isolated plants or in shot- 
in-the-dark strikes at underground targets. 

• "Limited warfare” of the Korean pattern minimizes 
the role of strategic air. It reduces it to little more 
than an advance tactical air operation. And the Ad- 
ministration’s policy of "containment” holds the possi- 
bility of a series of localized "limited" wars-a point 


Marine Corps is emphasizing in its congressional drive 
for expansion. Backers of legislation doubling the Corps 
to four • divisions and four air wings argue that mobile 
Marine contingents are best suited quickly and effec- 
tively to meet the challenge of Russian satellite aggres- 
sions wherever and whenever they develop throughout 
the world. 


Army Air Decline? 

Army contracts for planes shot up from $7.3 million 
in the 1950 fiscal year to $134 million for the current 
1951 fiscal year. Only $44.2 million is earmarked for 
aircraft contracts for the 1952 fiscal year which starts 
July 1. 

Actually, the drop in Army plane buying next fiscal 
year won’t be as sharp as the figures indicate. Army 
was just voted $43.7 million of the $134 million for 
the current year. Contracts under it will run into the 
’52 fiscal year. Army says that $90.3 million for 1951 
and $87.9 million for 1952 would more accurately reflect 
the trend in plane buying. 

The main reason for the Army's decreasing invest- 
ment in planes: It is counting on atomic artillery to 

S lace tactical air support, partially at least. Army’s 
ief of Staff Gen. J. Lawton Collins recently reported 
what would be atomic artillery's two major advantages 

• It would be effective for close-in operations— attacking 
an approaching enemy. Tactical air must operate enough 
in advance to preclude the possibility of hits on friendly 

• Atomic artillery would be an effective night weapon— 
which tactical air isn’t. 

Rep. Overton Brooks, a member of House Armed 
Services Committee, reports there are perfected atomic 
artillery shells available for use in Korea— when and if 
that top policy decision is made. 

More Plant Expansion 

USAF and Navy will launch new plant expansion pro- 
grams soon. 

Congress last week voted Navy $365 million and USAF 
$370 million for tooling-up and constructing additional 
aircraft plant capacity. 


Guided Missiles 

Navy will shortly let contracts for production of its 
“two highest priority air defense missiles"— one under 
cognizance of Bureau of Aeronautics; the other under 
Bureau of Ordnance. Sum of $43.8 million is earmarked 
for the BuAer project; $20.4 million for the BuOrd 
project. 

Navy also plans to invest $70.7 million shortly in 
production facilities for the two missiles: $29.1 million 
by BuAer and $41.6 million by BuOrd. 

USAF won’t receive any more money to obligate on 
guided missiles production or plant development until 
the 1952 fiscal year budget is approved, probably late 
in July. 

—Katherine Johnsen 


AVIATION WEEK, Ju 


4, 1951 


AVIATION WEEK ""I 

Industry Gears to Speed Subcontracting 


Need to farm out a greater part of work 
is revamping former buying methods. 


By William Kroger 

Subcontracting has put a new factor 
into the aviation manufacturing busi- 
ness, causing reshuffling of some pur- 
chasing departments, adding of new 
departments and bringing new elements 
of time and space to fabrication of air- 
frames, engines and equipment. 

With the peak of subcontracting 
estimated as still 18-24 months away, 
the industry already has undergone 
changes to accommodate this new fac- 
tor in manufacturing, it is disclosed in 
Aviation Week’s survey on subcon- 
tracting. 

For most companies. World War II 
ushered in subcontracting. But it was 
an improvised scramble, with little op- 
portunity to pick and choose subcon- 
tractors. and resulted in costly duplica- 
tion of inspection and quality control 
procedures. 

The industry and procurement offi- 
cials have learned better now. 

► How to Do It— Faced with the ne- 
cessity to do more and more subcon- 
tracting to meet stepped-up production 
schedules, despite machinery and man- 
power shortages, most companies have 
set up departments and drawn up rules 
especially for subcontractors. And they 
have joined with procurement officials 
in some definite advice for would-be 
subcontractors: 

• Know your resources— what equip- 
ment you have and what it can do; 
what your manpower can do. Prepare 
a list describing your plant, equipment 
and skills of your employes. 

• Try plants near you before looking 
for business all over the country. Deliv- 
ery time on parts for airframe manu- 
facturers already is critical; subcon- 
tracting injects a new time and distance 
element into this, and prime contrac- 
tors want their subs as close as possible. 
This also smooths contractual and 
technical relations. 

• Don’t go to Wright Field or to 
Washington if you want subcontracts. 
Remember, subcontracts come from 
other business firms like yours— ijot 
from the government. 


• Go to your AMC Procurement Dis- 
trict office, or phone or write that office 
if you’re stumped and don’t know what 
manufacturers in vour area might have 
subcontracting work. The AMC pro- 
curement districts are pushing the drive 
for subcontracting and may be able to 

• Attend procurement clinics as they 
arc held in your area. If one has re- 
cently been held in your vicinity and 
you missed it, get in touch with your 
AMC procurement district and ask for 
the names of the prime manufacturers 
who exhibited. (F’or the story of the 
three clinics already held, see Aviation 
Week May 28. p. 18.) 

• It won’t be easy to get business right 
away. Many prime contractors who will 
have the largest business to farm out 
aren’t ready yet. The automotive plants 
are mostly in this category. But they 
still want to hear from you. They want 
to build their lists so they can enter 
negotiations promptly when their pre- 
production planning is completed. 

To inform potential subcontractors 
just where the best chances of business 
might be, Aviation Week published 
a market guide in its May 28 issue, 
page 15. The following companies are 
among those most active in subcontract- 
ing. Other companies will be covered 

ALLISON 

• Current Status— Actively seeking sub- 
contractors now and will be for the 
rest of the year. Is subcontracting about 
two-thirds of its work. 

• Subcontract Items— Formed and ma- 
chined parts, and functional assemblies. 

• Future-Proportion of its work sub- 
contracted will hold about the same 
level for the next year. 

• Address— Allison Engine division, 
General Motors Corp.. Indianapolis. 

BELL AIRCRAFT 

• Current Status— Actively seeking sub- 
contractors. 

• Subcontract Items— Subassemblies and 
assemblies to its own specifications. 


• Future— Intends to add as many sub- 
contractors as possible. 

Bell is one of the companies that 
found it necessary to create a new de- 
partment to handle its subcontracting 
needs. Called the Outside Production 
Department, it is separate from the 
Purchasing Department. Bell now has 
350 sources in 21 states working for it, 
and at last year-end the Outside Pro- 
duction and the Purchasing Depart- 
ments had out orders totaling $20 
million— which was greater than the 
company's entire income in 1949. Bell 
is particularly interested in firms with 
highly skilled machine workers and, 
because of its specialized work on mis- 
siles and rocket engines, docs not re- 
quire that its subcontractors be near 
the home plant. 

• Address-Bell Aircraft Corp., P. O. 
Box One, Buffalo 5. 

BOEING 

• Current Status— Actively seeking sub- 
contractors. 

• Subcontract Items— Machining, major 
subassemblies of fuselages, wings, etc., 
all sorts of fittings. 

Boeing has been among the most 
active in subcontracting since the war, 
and the extent of its future activities 
in this respect probably depends only 
on extent of its government orders. 
Now it subcontracts 42 percent of the 
dollar value of its airplanes; 93 firms 
share $124,700,000 worth of work for 
B-47 production at Wichita: 100 firms, 
mostly in the Pacific Northwest, hold 
subcontracts on C-97 and B-50 produc- 
tion at Seattle. Wichita subcontracting 
is expected to rise to $204 million. 

Subcontracting is handled by the 
materiel department. Company is most 
interested in possible subcontractors 
near its plants, Seattle and Wichita. It 
catalogs applicants by type of facility, 
normal products and number of em- 
ployees. Each applicant is graded ac- 
cording to the Boeing representative's 
estimate of the firm’s suitability for 
aircraft work. 

• Address— Boeing Airplane Co., Box 
3107. Seattle 14; or Wichita 1. 

HAMILTON STANDARD 

• Current Status— Actively seeking sub- 
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contractors now and will be throughout 

• Subcontract Items— Machining and 
assembly of parts. 

• Future— Firm now subcontracts about 
75 percent of the volume of finished 
work, and expects this ratio to increase 
within the next year. 

This company has added new enter- 
prises to its former business, which was 
strictly propellers. Now it makes cabin 
air conditioning and pressurization 
equipment and is engaged in various 
classified work. Along with other 
United Aircraft divisions (see Pratt & 
Whitney below) it is a firm believer in 
subcontracting. If you were unable to 
meet its requirements when it was solely 
a propeller manufacturer, its new work 
may nave an opportunity for you. 

• Address-Hamilton Standard division, 
United Aircraft Corp., 362 So. Main 
St., East Hartford 8, Conn. 

LOCKHEED 

• Current Status— "A relatively minor 
amount of subcontracting will probably 
be undertaken during the latter part of 

ntract Items-Powerplant, wing, 
tip nacelles, empennage, aft fuselage, 
landing gear assemblies, nose and fuse- 
lage sections. 

• Future— Lockheed now pays out about 
SI 15 million a year to subcontractors, 
farming out about 30 percent of work 
in terms of man-hours, and 24 percent 
in terms of value. These ratios will in- 
crease slightly during the next year. 
This company makes a distinction be- 
tween “subcontracting" and “outside 
production” (Aviation Week May 28, 
p. 1 5). Outside production will increase 
from about 2 percent of finished work 
in terms of man-hours to 8 percent. An- 
nual payments to outside production 
vendors will range from $20 million to 
S25 million a year. 

Starting about nine months ago, 
Lockheed has engaged in a vigorous sub- 
contracting program both to increase its 
production capacity and lay a founda- 
tion for rapid expansion if necessary. 
Eventually, the company will be sub- 
contracting up to 40 percent of work 
previously done in the home plant— a 
marked change from World War II 
procedures when 83 percent of the 
work was kept at home. 

But Lockheed has gone into sub- 
contracting carefully. B. C. Monesmith, 
manufacturing manager, says, “It must 
be recognized that there is a very prac- 
tical limitation to the extent to which 
Subcontracting can practicably be em- 
ployed. . . Certain components of the 
airplane arc susceptible to subcontract- 
ing. These are primarily those compo- 
nents involving the lesser amount of 
functional installations. Higher rates of 
subcontracting, necessarily involving 


AF Districts 

Quickest way to find out which 
manufacturers in your area might 
be subcontracting is to get in 
touch with your Air Force Pro- 
curement District. There are six 
of them: 

AF Northeastern Procurement Dis- 
trict, Army Base, Boston. 

AF Eastern Procurement District, 
655 Madison Ave„ New York. 

AF Central Procurement District, 
W. Waren Ave. and Lonyo Blvd., 
Detroit 32. 

AF Mid-Central Procurement Dis- 
trict, 1660 E. Hyde Park Blvd, 
Chicago 15. 

AF Southern Procurement District, 
3309 Winthrop Ave, P. O. Box 
9038, Ft. Worth 7. 

AF Western Procurement District, 
155 West Washington Blvd, P. O. 
Box 3849, Terminal Annex, Los 
Angeles 54. 


many of these functional installations, 
result in extreme problems of design co- 
ordination.” 

• Address— Lockheed Aircraft Corp. 
Burbank, Calif. 


NORTH AMERICAN 

• Current Status— Not seeking addi- 
tional subcontractors now. 

• Subcontract Items— Machining, sheet 
metal work, castings, minor assemblies. 

• Future— Company already has under- 
gone great expansion in subcontracting, 
and future is indefinite, but there will 
be no great increase in the near future. 
It reports difficulty in finding firms 
qualified to handle aircraft subcontract- 
ing work. 

Including materials and parts, NAA 
is buying at the rate of $90 million a 
year. In the past year or so, it has in- 
creased its outside machining 140 per- 
cent; use of outside sheet metal facili- 
ties 1,100 percent; and use of processing 
shops 230 percent. 

• Address— North American Aviation, 
Inc, International Airport, Los Angeles; 
or Port Columbus, Ohio. 

PRATT & WHITNEY 

• Current Status— Actively seeking sub- 
contractors now and will be for next 

• Subcontract Items— Castings, forgings, 
finished parts and interim machining 
operations of all kinds. 

• Future— P&W now subcontracts 
about 53 percent of its work in terms 
of value and volume, and expects these 
ratios to increase within the next year. 
It estimates it pays out $110 million a 


year to subcontractors. Including its 
suppliers, P&W will spend $250 million 
this year. 

The company has 5,285 suppliers and 
subcontractors throughout 34 states, but 
nearly half are located in New Eng- 
land, with 1,498 in Connecticut. As 
the pioneer subcontracting firm, P&W 
has built a solid network, some of its 
subs supplying it for 25 years. It has 
actually been responsible for the suc- 
cess of some companies in its area. 
These companies started out as small 
firms whose chief source of income was 
P&W. Now many of them have a large 
volume of work from other sources. 

Because it has built up such an ex- 
tensive list of subcontractors, the firm 
is in a much better position than most 
aviation companies. Its chief need now 
is for alternate sources of supply to pro- 
vide for further expansion or uninter- 
rupted flow should production be shut 
off at one of its present subcontractors. 

Your best bet will be to write, stating 
your special qualifications to determine 
possible use of your resources. 

• Address— Pratt & Whitney Aircraft 
division. United Aircraft Corp, East 
Hartford 8, Conn. 

REPUBLIC 

• Current Status— Actively seeking sub- 
contractors now. 

• Subcontract Items— Forgings, machin- 
ing, wing, fuselage and tail sections, 
other subassemblies. 

• Future— As of February this year, 31 
percent of Republic airframes was sub- 
contracted. This is expected to rise to 
42 percent by the end of this year, and 
eventually attain the World War II 
peak of 67 percent. 

Republic now has 1,100 subcontrac- 
tors on its list. ) 84 of major importance. 
Its actual goal is to call back into serv- 
ice all of the 2,000-odd subcontractors 
that served it in wartime. Its reason: 
Modem planes are so demanding in 
workmanship that it is almost necessary 
to use firms with previous aircraft ex- 
perience in order to avoid long training 
time. Republic says: "Generally, sub- 
contracting for high-speed jet aircraft 
requires much greater precision and 
closer tolerances than was required dur- 
ing World War II. . . . The company 
must provide extensive counsel and 
guidance to subcontractors to obtain 
finer riveting and more precise tool- 
ing — 

“New, inexperienced contractors for 
airframe parts would mean an additional 
burden.” 

• Address— Republic Aviation Corp, 
Farmingdale, Long Island, N. Y. 

SPERRY 

• Current Status— Always interested in 
potential subcontractors, but not ac- 
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lively seeking at the present time. 

• Subcontract Items— Machining, tool- 
ing, sheet metal work, assemblies. 

• Future— Sperry now has 510 subcon- 
tractors, and a list of more than 2,000 
potential subs. It has built the list by 
a standard procedure of investigation. 
First is an interview at the Sperry 

S lant; applicants must furnish data on 
nancial condition, size of plant, em- 
ployment, items currently in produc- 
tion, references. Plants of likely can- 


didates arc visited by Sperry inspectors. 

• Address— Sperry Gyroscope Co, Great 
Neck, N. Y. 

WRIGHT AERONAUTICAL 

• Current Status— Actively seeking sub- 
contractors now and will be for an 

• Subcontract Items— Engine parts, ma- 
chining, foundry work. 

• Future— Wright is one of the prime 


markets for subcontractors. It did little 
subcontracting during World War II 
so has no old list to draw from, and is 
now deep in a program designed to 
make it one of the leaders in subcon- 
tracting. Eventually it expects to have 
a greater proportion of its engines pro- 
duced outside than in its own plant. 
But it has a long way to go to reach 
this goal— and needs plenty of help. 

• Address— Wright Aeronautical Corp, 
Wood-Ridge, N. J. 




Britain’s First Four-jet Bomber in Production 


The Vickers 660, first of Britain’s 
series of four-jet bombers, is now in 
quantity production for the Royal Air 
Force. Four Rolls-Royce Avon engines 
power the craft, which made its first 
flight May 18. The 660 is reported to 
be faster than the Canberra (a 600- 
mph.-class plane) and has far greater 
bombload and range. 

In January of this year. Prime Minis- 
ter Attlee announced that the bomber 
had been ordered into production right 
off the drawing boards. 

► First Details— The first photographs of 
the 660 show some interesting design 
aspects of the plane. 

The fuselage form is reminiscent of 
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the Canberra; scaling the fuselage by 
comparison with the man standing 
alongside, the diameter appears to be 
about 1 1 ft., and overall length about 
85 ft. 

Ceiling of the new plane is given as 
approximately 55,000 ft. 

The wing planform is sweptback and 
kinked forward at the inboard end to 
allow space for the engine air inlets. 
These ducts feed four engines, placed 
two on each side, discharging through 
the trailing edge of the wing. 

Boundary layer fences are fitted to the 
wing at approximately the mid-span 
station. 

The horizontal tail surface is mounted 


on the fin; it has a narrow chord and is 
sweptback. 

Main landing gear is mounted on the 
wing and retracts outward into the 
wing. Wheels are single tandem. A 
dual nose wheel is fitted, which retracts 
aft into the fuselage. 

The airplane has no external an- 
tennas showing, indicating the complete 
use of suppressed antennas. One ap- 
pears to be located in the fin cap. 

The 660 is slated to replace the Avro 
Lincoln and Boeing B-29 bombers now 
in squadron service with Bomber Com- 
mand. Later it may be joined by similar 
projects now in the works at Avro and 
Handley-Page. 

15 
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AF Shuffle 

Reassignment of high 
officers proceeding at 
one-a-day rate. 

Current reshuffling of high-ranking 
USAF commanders by Chief of Staff 
Hoyt S. Vandenberg is seen by Penta- 
gon observers as a two-pronged program 
to strengthen some activities and to 
relieve internal political pressure in 
others. The changes have been made 
at the rate of about one a day for the 
last month and are still continuing. 

► FEAF Shift— But assignment of Lt. 
Gen. Otto P. Weyland as Commanding 
General of the Far East Air Force, 
succeeding Lt. Gen. George E. Strate- 
meyer, was attributed to the heart at- 
tack which Gen. Stratcmeycr suffered 
recently. 

It was recalled that Stratemeyer fig- 
ured prominently in testimony on Capi- 
tol Hill during the MacArthur removal 
hearings, when Defense Secretary Mar- 
shall was reminded that Stratemeyer had 
been outspoken in connection with 
MacArthur s proposed Manchurian 
bombings. Marshall stated that Defense 
Department had noted Stratcmeyer’s 
remarks and was displeased, but had not 
considered them important enough to 
be brought to the attention of the 
President. 

Vandenberg named Gen. Weyland 
to succeed Stratemeyer, who will return 
to the U. S. for reassignment and prob- 
ably retirement. Weyland has been 
Deputy Commander of the Tactical 
Air Command, following his return 
from assignment in Tokvo as Vice- 
Commander, Far East Air Forces. 

In another important command 
change, Vandenberg named Lt. Gen. 
Earle E. Partridge who has been Com- 
manding General of Fifth Air Force, 
FEAF, to become Commanding Gen- 
eral of USAF’s Air Research and De- 
velopment Command. Partridge will 
replace Maj. Gen. David M. Schlatter 
who is to be reassigned to a new missiles 
command yet to be established. 

Maj. Gen. Frank F. Everest, who has 
been Assistant Deputy Chief of Staff, 
Operations, USAF, was named to suc- 
ceed Gen. Partridge as Commanding 
General of Fifth Air Force. 

Other changes made by General Van- 
denberg include: 




New Production Plan 
For C-119, C-123 

A surprise Air Force procurement 
programming switch last week set up 
new production plans for the Fairchild 
C-119 and the Chase C-123 transports. 

Two shifts were involved: 

• Kaiser-Frazer's huge Willow Run, 
Mich., plant will be switched to C-123s, 
after a short preliminary production 
program on C-119s. 

• Fairchild will start production of the 
C-119s at the old Douglas Chicago 
plant as the C-119s arc phased out at 
Willow Run. 

The Chicago facility, known as Air 
Force Plant No. 8, located at Orchard 
Place, is currently used as a storage place 
for the National Air Museum. Air 
museum officials have said that it will 
take them at least three months to re- 
move the hundreds of historically fa- 
mous planes stored in the old wooden 
structure. 

The recent acquisition of 49 percent 
of Chase Aircraft Co. stock by Edgar 
Kaiser for S2.5 million (Aviation Week 
M ay 31) had caused some confusion at 
Air Force procurement headquarters. 
The possible industrial complications 
involved with a major second source 
supplier building competitive aircraft 
were appalling to procurement chief- 
tains, Air Force sources said. In ad- 
dition, policy of broadening the indus- 
trial base through wide distribution of 
Air Force contracts to second source 
suppliers would have been breached if 


Kaiser produced both planes, it was 

► First Kaiser C-119-Kaiser-Frazer, 
which is just completing tooling for Fair- 
child C-119 production, will deliver the 
first Kaiser C-119 version near the end 
of the year. Production of the C-119 at 
Willow Run is currently scheduled to 
continue through 1952. But instead of 
building to peak production ordered by 
USAF in previous programming, Kaiser 
will level off at a low 15-20 plane per 
month production rate until Fairchild 
has begun production of the C-119 at 
Chicago. Thereafter the Kaiser Willow 
Run facility will produce only the Chase 
C-123. 

Chase Aircraft Co., with its home 
plant located at Trenton, N. J., will 
retain its present facility for research 
engineering and in addition will be 
utilized for major C-123 components 
manufacture, according to Michael J. 
Stroukoff, vice president. 

► Reported Plans— According to current 
plans, still unconfirmed by USAF, in- 
itial production of the C-123 will be 
performed at Trenton until the Kaiser 
Willow Run facility can be converted 
to major production of the plane. At 
the present time, Chase already has on 
hand enough material to build 25 more 
C-123 planes, with permanent jigs and 
sufficient tooling to begin their produc- 
tion immediately, the company de- 

Air Force decision, ordering the 
C-123 into production at Willow Run 
in effect automatically cancels Chase 
Co. plans for acquisition of the former 
Bcchtol-McCone-Parsons modification 
facility at Birmingham, Ala. Air Force 
is expected to exercise its recapture 
rights of the facility in the near 

► Hagerstown Expansion-Meanwhile, 
to augment C-119 production, which 
would have dropped during the Kaiser 
switch-over from the C-119 to the 
C-123, Air Force has approved an Air 
Materiel Command plan for a $6,952,- 
000 expansion of Fairchild’s Hagers- 
town facility'. 

Expansion construction, expected to 
get under way early this summer, in- 
cludes a new 165,000-sq. ft. manufac- 
turing bay; a 67,500-sq. ft. static test 
hangar; and considerable improvement 
of the company's runways and apron 

Air Force sources say that Kaiser will 
probably build approximatelv 169 Fair- 
child C-119 Packets for USAF before 
production is cut off and switched to 
the Chase C-123. Current Air Force 
order for the C-123 is approximatelv 
400. 

Air Force expects that Fairchild will 
require some 21 months to complete 
conversion of its new Chicago facility' 
and to get the first Chicago-built C-119 
into the air. 
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Vandenberg: Red Jets Better 


A vastly improved Russian ver- 
sion of the Rolls-Royce Nene jet 


engine which powers the veiy fast 
Russian MiG 15 sweptwing fighter 
is “superior to any jet engine that 
we have today," Gen. Hoyt S. Van- 
denberg, USAF Chief of Staff, told 
U. S. Senate Foreign Relations and 
Armed Services Committees last 
week. 

The Russian planes have “the ad- 
vantage of speed, climb and opera- 
tions at altitude," he said, but supe- 
rior U. S. training and gunnery 
control give U. S. fighters an edge. 
Information on the improvements 
that the Russians put into the 
Nenes is being used by U. S. and 
British technicians and “we are 
doing everything possible to pro- 
cure the best jet engines that Amer- 
ican manufacturers can make.” 

The Vandenberg statement indi- 
cates that the Russian-development 
of the Ncne may have outstripped 
the American and British improve- 
ments on the same engine which 
resulted in development of the 
Rolls-Royce Tay and its American 
counteqrart, the Pratt & Whitney 
J-4S. 

Both British and American en- 
gines arc rated at 6,250-lb. thrust 
and the J-48 with addition of after- 
burner has an emergency rating be- 
lieved higher than 8, 000 lb. 

Vandenberg said that the more 
powerful Russian-built jets had 
been made "probably with the help 


of German technicians, but that 
any thought that we might have 
had that it is due solely to those 
German technicians is fallacious. 

“Quantities in which they are 
now appearing on the front, both 
in Western Europe and in the Far 
East would indicate that mass pro- 
duction methods of very excellent 
aircraft are now a capability of the 
Russians," he added. 

Other significant points made by 
Gen. Vandenberg in his Senate 
testimony: 

• North American F-86s have a 
slight advantage in range over the 
MiG-1 5s. 

• Close-support low-level tactical 
bombing missions flown by single 
B-29s on three occasions have 
knocked out 600, 800 and 4,000 
enemy troops respectively, the tal- 
lies being determined by actual 

• The major part of the present 
"shoe-string" Air Force cannot af- 
ford to "peck away at the peri- 
phery” but must be held to lay 
waste the Russian industrial poten- 
tial. It can either do that or lay 
waste the Machurian countryside 
and the principal cities of China, 
but it c-annot do both with the 
present size Air Force. 

• The aircraft industry will be un- 
able until almost 1953 to do much 
of a job toward supplying the air- 
planes that we would’ lose in war 
against any major opposition. 


American Helicopter 
Wins Jet Award 

American Helicopter Co., Manhattan 
Beach, Calif., has been winner of an 
Army-USAF competition for develop- 
ment of a one-placc, light-weight jet 
helicopter for Army liaison use. 

The company’s design was selected 
for further development from proposals 
submitted by eight aircraft manufac- 
turers based upon Army requirements 
for forward combat-liaison use. 

The new helicopter, similar to the 
company's one-place XA-6 design 
(Aviation Week Apr. 23) is designed 
for maximum ease of maintenance 
under Army field conditions. Two men 
can collapse it and load it aboard a jeep 
for ground transport in the field. As- 
sembly of the machine, according to 
Army, can be accomplished with ordi- 
nary" tools, and critical parts can be 
replaced within a few minutes. 

Army expects the one-place jet heli- 
copter (Aviation Week Feb. 1950) to 
be valuable in front line reconnaissance 
and observation by Army combat units 
in early phases of airborne operations. 
The plane will operate on ordinary 
ground vehicle fuel and will carry a 
simple tactical radio for use by a pilot- 

American Flelicoptcr Co. proposal 
includes provision for two pulscjet en- 
gines, one at each blade-tip of the 
motor. Lateral and longitudinal control 
of the tiny liaison craft is operated by 
a hand lever connected directly to the 
rotor hub. 

AF, Navy to Phase Out 
Piston Engine Planes 

Air Force and Navy have begun 
phase-out of heavy reciprocating en- 
gines and no new aircraft are planned 
which would use the piston engine for 
power. Aviation Week has learned. 

The Pratt and Whitney R-4360-53 
and the Wright R-3350, according to a 
Defense Department spokesman, arc 
probably the last of the heavy piston 
engines which either service will use. 
This does not preclude their use for 

rent transport and bomber types, he 

Engineering research has shown that 
power rating presently obtained from 
such engines are about as high as are 
economically feasible, not only in power 
loading but in relation to horsepower 
per pound obtainable. 

Advent of the jet engine and later 
development of turboprop power- 
plants spelled the doom of the piston 
engine almost at once, he said. It is 
quite possible that development of the 
piston engine to gain a few more 


horsepower could have continued had 
the turbojet and turboprop failed to 
materialize. 

► New Aircraft Cited-Indicative of the 
swing to turbine engines, he cited the 
fact that virtually all new aircraft such 
as the Boeing B-47, XB-52 and swept- 
wing Convair YB-36G contemplate the 
use of turbojet installation. The Doug- 
las C-124B, Convair R3Y and several 
others (C-97, B-36, B-52 and C-99) all 
propose switch over to the turboprop 
as these engines reach production stage, 
he pointed out. 

Turbojet and turboprop engines 
are popular for fighter design among 
aircraft design engineers because of 
aerodynamic cleanness of design, thrust 
and shaft horsepower gained per pound. 
Most important drawback so far, he 
pointed out, is high fuel utilization 
but research is rapidly overcoming this 
obstacle. 

The piston engine in the lower horse- 
power ratings will remain in produc- 
tion for some time to come for use on 
lighter aircraft, he said. For instance, 


he said that he believed the piston en- 
gine would remain the primary power 
supply for privately owned small planes, 
training craft and smaller commercial 
craft for years to come. 

He emphasized, however, that even 
the heavy piston engines would remain 
in use for probably the next five to ten 
years and cited the enviable engine per- 
formance record of such planes as the 
Douglas DC-4, DC-3, and Boeing B-17. 

Transocean Launches 
Coast-to-Coast Run 

Transocean Air Lines is now operat- 
ing domestic nonscheduled air coach 
flights West Coast-New York via Kansas 
City and Chicago. 

Transoccan says up to now it has been 
mainly an over-ocean carrier— has logged 
over 500 million international passen- 
ger miles. Including subsidiaries like 
Aircraft Engineering & Maintenance 
Co., Transoccan now employs 2,000 
persons. It has paid out over $20 mil- 
lion on wages and supplies since 1946. 
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Pack Simplifies Cargo Handling 

Aluminum unit eliminates freight-handling headaches, 
will fit in hold of C-124A, C-119 and XC-99. 


By Alexander McSurely 

A new concept in cargo packaging 
is in advanced development stage at 
Redwood City, Calif, ft is designed to 
integrate air and surface cargo handling 
so as to eliminate many of the ground- 
handling headaches of today’s air cargo 
systems. 

Transit Van Corp., headed by John 
A. Alison, former Assistant Secretary of 
Commerce for Air, has two prototype 
aluminum shell cargo packs, already 
tested on railroads and trucks. Both are 
immediately adaptable to at least two 
of the principal cargo transports now in 
production for the military services, the 
Douglas C-124A Globemaster II and 
the Fairchild C-119 Packet. And the 
pack is also adaptable to use in the 
Convair XC-99 six-engine transport, of 
which only one prototype aircraft is 
now in existence. 

► Transport Interest— Alison reports 
that virtually every U.S. transport air- 
craft manufacturer has expressed in- 
terest in designing future cargo planes 
so they will be adaptable to the air-and- 
surface van, or pack. 

Basically the Transit Van system calls 
for use of an aluminum box or pack 
with dimensions 8 x 8 x 20 ft., accom- 
modating 1,000 cu. ft. of usable storage 
space. Weight-wise, the individual pack 
could carry up to 20,000 lb., but a load- 
ing limitation of 13.5 lb. per cu. ft. 
imposed on truck loads in some states 
would cut down the pack load to 
around 13,500 lb. on this basis. 

Two of the 20-ft. packs can be car- 
ried end to end on an ordinary rail- 
road flat car. Singly, they can be hauled 


on standard truck-trailers with relatively 
minor adaptation. 

One of the packs will fit, perhaps a 
little snugly, in the C-119 Packet’s 
cargo hold. Three can be tucked into 
the more capacious ‘‘hold” of the 
C-124A, and presumably the huge 
XC-99 could carry as many as six of 
them. 

The 8-ft. width dimension has been 
adopted specifically as the standard per- 
missible width for highway trucks. 
Likewise the 8-ft. height will make the 
pack adaptable to standard 4- to 4i-ft.- 
high truck trailer beds, since many 
states have a maximum height limita- 
tion of 12 ft. 6 in. for trucks. The 20- 
ft. length was chosen to make it pos- 
sible to load two of the packs on a flat 

► Truck Bodies Cheaper— Experiments 
conducted thus far have involved de- 
signing aluminum monococque aircraft- 
type construction packs, as compared to 
standard truck-body construction packs, 
but the simpler and less expensive con- 
struction of the latter type indicates 
that it will probably be chosen for mass 
production. 

A variety of methods of handling the 
packs in airplanes have already been 
considered. Among these: 

• A thick all-wing airplane in which a 
number of the packs could be carried 
in the wing, suspended from overhead 
structures. To load this type of carrier, 
the pack would be rolled under the air- 
plane on its own wheels then hoisted 
to a suspension arrangement within the 
wing. Northrop Aircraft has made 
studies of this type of arrangement for 
use with a Northrop Flying Wing, 


which would be essentially a cargo ver- 
sion of the XB-49. 

• In an aircraft more like the Fairchild 
C-120 Packplane, with a nose fairing, 
the packs would be attached behind 
the fairing to a strong overhead boom, 
without outside covering. 

• The packs could be rolled in through 
a nose door, in more conventional cargo 
planes with orthodox fuselages, whfle 
other packs were being unloaded 
through a tail door. 

Best utilization of the pack principle 


the Transit Van engineers 

have calculated, with space for six or 
more of the packs. 

Arrangements of wheels for the packs 
are still the subject of continued experi- 
mentation. Some type of detachable 
wheels for airport handling will be in- 
corporated. These could be attached to 
the floor of the van and removed once 
their purpose was served. 

Main advantage of the Transit Van 
arrangement is seen in the quick han- 
dling of less-than-carload-lot shipments 
by two or more means of transporta- 
tion. 

► Railroad Tests— A 30-day test run 
with the prototype vans on flatcars of 
the Southern Pacific Railroad between 
Los Angeles and San Francisco, run- 
ning one each direction each night in 
an actual commercial shipping opera- 
tion, indicated important savings in 
time handling for loading and unload- 
ing, besides savings in the actual plat- 
form charges at both ends. Operation 
involved loading the vans on the flat- 
cars direct from trucks, transporting 
them to the rail terminal at destination, 
reversing the procedure, and trucking 
them to their consumers. 

Transit Van says the new system will 
be equally adaptable to air cargo trans- 
portation for long hauls, where the 
superior speed of the cargo plane will 
show to advantage, without the handi- 
cap of the primitive ground handling 
cargo systems currently in use at air- 
ports today. 

Advantages of the van system for 
military cargo airlift have been stressed 
by Transit Van President Alison to 
cargo experts of MATS, Air Force, 
Navy, and Army, and to the civilian 
Prototype Aircraft Advisory Committee, 
as well as to individual air lines, air 
cargo carriers and transport plane manu- 
facturers. 

At least some of the designs sub- 
mitted for the 25,000-lb.-payload 
medium transport competition recently 
conducted by the Air Force were de- 
signed to accommodate packs of the 
van size, although this type airplane is 
somewhat smaller than Alison considers 
the most efficient size for carrying van 
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YOU’RE NEVER FAR 


fiim & fifytog Redf/oMe'/ 



O n short hops or cross-country flights 
it’s good to know you’re always 
within range of that famous sign of 
quality and performance — the Sign of 
the Flying Red Horse! 

When you use Mobilgas Aircraft and 
Mobiloil Aero you can be sure of de- 


pendable performance under all flying 
conditions. Get the best you can buy 
for your plane. Land regularly at the 
Sign of the Flying Red Horse! 

SOCONY-VACUUM Oil COMPANY. INC., and Aflillotoi: 
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Anything Less? 







FOR RELIABLE RADIO PRINTER COMMUNICATIONS 



Here are three basic Collins units for maxi- 
mum performance and complete dependabil- 
ity in frequency shift radio receiving and 


The 706A-2 converter is designed to op- 
erate from the outputs of two 51N-5 receivers 
arranged for diversity reception of radio 
printer transmissions. In practice, both re- 
ceivers operate on the same frequency within 
the range of 2 to 24 megacycles. However, 
each derives radio frequency signals from a 
separate directional antenna. 

The 706A-2 converter automatically bal- 
ances the signal from one receiver against 
that obtained from the other, instantaneously 
selects the best, and feeds it to the d-c keyer 
circuits and thence to the printer line. Both 
the receivers and the converter are engineered 
for unattended continuous duty, and will give 
long, trouble-free operation with only routine 



The 709D-1 frequency shift keyer was de- 
veloped to provide a simple yet dependable 
unit for adapting existing transmitters to fre- 
quency shift operation. For such service it is 
most commonly coupled to the transmitter 
through a modified crystal holder inserted in 
the transmitter's crystal socket. 

You will find it well worth while to consult 
us about your radio printer requirements. 


Front and rear views ol the Collins 
709D-1 frequency shift keyer 
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AERONAUTICAL ENGINEERING 


The Atom— Power for Flight 

The Engine: Fission Aloft 



NUCLEAR 6NHK5Y HAMJET 



In February of this year came 
the dramatic announcement that 
the propulsion of aircraft by 
nuclear energy had been demon- 
strated feasible in theory. In 
simple words the aircraft indus- 
was handed a new world full 
possibilities and problems. 
Since then. Aviation Week 
has been gathering material nec- 
essary to acquaint you with the 
new power derived from the 
atomic nucleus. The first install- 
ment of the resulting series of 
articles dealt with the basic struc- 
ture of the atom and particularly, 
of the atomic nucleus. A neutron, 
key to the locked door of the 
storehouse of nuclear power, can 
disrupt an atomic nucleus in the 
fission process, releasing enormous 
amounts of energy. This appears 
in the form of kinetic energy of 
the fission products, and by suc- 
cessive collisions, that energy is 
converted into heat. 

This heat can then be used, 
in quite conventional manner, to 
heat some working fluid to drive 
a turbo-generator and produce 
electrical power, for one example. 

But we are concerned with the 
problems of propelling an aircraft, 
not those of lighting a city. And 
so the things we want to talk 
about in this third article are 
those bearing on the installation 
of nuclear engines in airplanes. 


By David A. Anderton 

At first glance, the nuclear engine 
seems about the worst possible type 
of powerplant for an aircraft. It is 
big, heavy, difficult to control and im- 
possible to approach. Its working fluids 
-molten metals-are difficult to route 
through aircraft structure. And its 
waste products are loaded with slow, 
painful death. 

But some of these same faults could 
have described the piston engine at the 
time of the Wright brothers. It took 
long years of development and design 
progress to make the piston engine the 
safe, reliable powerplant it is today. And 
so it can be with nuclear engines. 


► Why the Engine?— But why con- 
sider such an engine for aircraft, any- 
way? What are the unique advantages 
of the nuclear powerplant that make 
it worthwhile? 

For this discussion, let’s consider 
only military aircraft of the long-range 
bomber type. This is because the lim- 
ited, controlled output of fissionable 
material is made available now for 
military applications only. And short- 
range airplanes, be they bombers or 
fighters, can make out very well in- 
deed on engines powered with chem- 
ical fuels. 

Cost is another reason for limiting 
the current discussion to military op- 
erations only. The price of the fuel 
is so high that only a military operation 
could be justified. 

The real need for atomic engines 
arises from the range and speed limi- 
tations of present-day aircraft. 

Aircraft range is determined by the 
efficiency of the three basic aircraft 
components: aerodynamic layout, struc- 
ture and powerplant. Range increases 
can be expected to come from increases 


in the aircraft lift/drag ratio, for ex- 
ample, or in decreases in specific fuel 
consumption. 

► Round and Round— Aircraft design- 
ers know the merry-go-round of con- 
ventional airplane problems. In range 
analyses, there are families of curves 
of range against speed for different 
conditions. And generally speaking, the 
speed for maximum range of well-de- 
signed, piston-engine aircraft is some- 
where around one-half the maximum 
speed; for jet-engine planes, speed for 
maximum range is about three-quarters 
of the maximum speed. 

Low cruising speeds mean long flight 
times to target areas (with the resulting 
crew fatigue), more time spent over 
enemy territory, more time for enemy 
interception. To increase speed, once 
over the enemy shorelines, means burn- 
ing precious fuel that will be needed 
on tne route back. 

To increase the cruising speed for 
a given range and load, more power 
is required. More power means more 
fuel; more fuel equals more weight. A 
heavier aircraft means a bigger aircraft, 
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and a bigger aircraft means more power. 

► Current-State Limits-Consequently, 
the designer is stymied by the current 
state of the art. It is impossible for 
him to build an airplane which will 
have a substantially higher cruising 
speed and still maintain the range re- 
quirements. 

This is why a nuclear engine is worth- 
while. 

For the first time, a designer can 
work with a powerplant of negligible 
fuel consumption and virtually unlim- 
ited power. He can design an aircraft 
which can fly around the world at 
practically any speed he cares to de- 
sign into the airframe. 

But this is not going to be done 
with the basic, stationary powerplant 
that was described earlier in this series. 
It will require a new design approach 
to the basic area of power generation 
from intense heat. And there will be 
a host of problems peculiar to the in- 
stallation of nuclear engines in air- 
craft. 

► What’s Wrong— The prime disad- 
vantage of the nuclear powerplant is 
that it is too bulky and too heavy. This 
is because of the particular power- 
producing cycle used (heat to steam to 
turbine to generator to motor), because 
of the type of reactor (slow neutron) 
and because of the amount of shielding 
required. 

So the designer of a nuclear energy 
powerplant for aircraft first tackles the 
problem of reducing size and weight. 
Actually, he can’t do this without con- 
sidering the kind of engines he is going 
to design; that is, whether he will 
use a jet stream or a propeller to pro- 
duce thrust. And there are other fac- 
tors that will affect his design choices: 
the number of engines, the mission 
of the aircraft, and whether it is to 
be piloted by humans or by machines. 

The primary problem is to take a 
lump of fissionable fuel and end up 
with a stream of high-energy air which 
will propel the airplane. Heat must 
be converted into motion. 

Consideration of the type of engine 
to use could start with the simplest 
engine known to be capable of pro- 
pelling an airplane— the ramjet. 

► Ramjet Engine— Undoubtedly the 
ramjet is the simplest heat engine. 
(Simplest is used advisedly, recogniz- 
ing that no ramjet is really a simple 
design problem. But compared to other 
thermal engines, the ramjet is, in its 
overall sense, a simple engine.) 

In such an engine, air is compressed 
aerodynamically, either upstream of the 
inlet, downstream of it, or both. At 
pressure and temperature higher than 
free-stream, the air enters a combustion 
chamber where its energy is increased 
by the addition of heat transferred from 
burning fuel. The hot exhaust gas is 
then forced through a suitable nozzle 
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to expand into the atmosphere and 
produce thrust. 

In a nuclear ramjet, the reactor re- 
places the combustion chamber. Air 
would flow through die reactor to re- 
ceive heat energy, but everywhere else 
the flow process would be the same 
as with a standard, fuel-buming ramjet. 

This is certainly a most tempting ap- 
plication. Intermediate working fluids 
are eliminated; controls, accessories and 
heat exchangers minimized. But there 
are three major drawbacks. Two of 
these are inherent in the ramjet it- 
self, and have to do with the internal 
flow characteristics. 

► Sensitive Thrust— The thrust pro- 
duced by the thermal process in a ram- 
jet is very sensitive to pressure changes 
within the ramjet; for this reason, com- 
bustion engineers labor long and hard 
to achieve turbulent combustion with 
small pressure loss across the combustor. 
In a nuclear ramjet, transferring heat 
from the reactor to air means a large 

E rcssure drop, or loss, across the com- 
ustor. And this means a large thrust 

Tlie second inherent disadvantage is 
well-known; it is the thrust-speed char- 
acteristic of the ramjet. Under static 
conditions, the ramjet produces no 
thrust; auxiliary engines or Rato would 
be necessary. 

The third disadvantage will be in- 
herent in any nuclear engine for jet 
propulsion where air, heated by the 
reactor, is discharged overboard to pro- 
duce thrust. Aside from the dangerous 
radioactivity present in the jet, it would 
also be higly ionized. What this would 
do to communication and radar equip- 
ment aboard the aircraft can be imag- 
ined. And further, the ionized jet 
blast would be a perfect reflector for 
enemy radar. 

► Other Engines— In addition to the 
ramjet, the designer might consider 
nuclear turbojets or rockets. In the 
former, the reactor would replace the 
combustion chambers; in the latter, it 
would replace the combustion process 
and instead, add heat directly to some 
propellant. 

A corollary design to a nuclear turbo- 
jet would be a turboprop engine. Here, 
the reactor replaces the combustion 
chambers, and the turbine output is 
geared down to drive a propeller. 

But each of these engines would 
share the disadvantage of producing 
a highly radioactive, ionized jet stream. 

The most likely application for nu- 
clear power in an aircraft seems to be 
in a closed-cycle turbine engine, not 
basically different from the type de- 
scribed earlier as a stationary power- 
plant. The turbine output shaft would 
be geared down to drive a propeller, 
rather than an electric motor. 

In such a closed-cycle engine, the re- 
actor furnishes heat to a working fluid, 
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The Boeing Airplane Company has exceptional openings 
at Seattle for outstanding physicists and engineers. Are 
you one of them? 

The work is in Boeing's expanded Physical Research 
Unit — on some of the nation's most vital projects: 
research and development on 

Weapon systems 

Electronic and microwave circuits 

Flush antennas 

Servomechanisms and computers 
Radar systems and components 
Instruments and gyros 

These positions offer challenging work and a stimu- 
lating professional environment. You'll live in the Pacific 
Northwest with its equable climate and unparalleled 
recreational possibilities. 

Opportunity for advancement is essentially un- 
limited in the rapidly expanding fields of guided missiles, 
airplane control and industrial machine and process 
control. Salaries are based on semi-annual performance 

To qualify, you must already have demonstrated out- 
standing experimental or analytical abilities. Or you must 
have recently received the M.S. or Ph.D. degree in 
Electrical Engineering. Physics, or Applied Mathematics. 


SPECIAL OPENINGS 
FOR ENGINEERS 

Boeing's Engineering Division needs experienced and / unior 
engineers in the following and allied engineering fields: 
mechanical, aeronautical, electrical, electronic, civil, acoustical, 
and structural. Write today for application forms to address 
indicated above, right. 


If you qualify, write today for application. . . . 
JOHN C. SANDERS, Staff Engineer-Personnel 
Boeing Airplane Company 
7752 East Marginal Way, Seattle 14, Washington 
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which expands through a turbine to 
drive a propeller. The fluid is then 
cooled or condensed and pumped back 
through the reactor. 

By keeping the fluid entirely en- 
closed, the danger of a radioactive ex- 
haust is eliminated. But the turbine 
would become contaminated, and so 
would condenser and pumps. This 
means that the whole powerplant would 
have to be shielded. 

► Alternate Choice— As an alternative 
to shielding the reactor plus all of 
the components of the powerplant, a 
secondary heat transfer medium can 
be used. In this cycle, the reactor heats 
a fluid which is used to transfer its 
heat, through a suitable heat exchanger, 
to another fluid. This latter medium 
becomes the actual working fluid of 
the cycle; it expands through the tur- 
bine, is condensed and recirculated 
again and again. Proper choice of work- 
ing mediums will practically eliminate 
radio-active transfer from primary to 
secondary. 

The advantage of this type over the 
former is that here, only the reactor 
and heat exchanger hot side need be 
shielded. The cold side, turbine, con- 
denser and pumps will not require 
shielding, assuming proper choice of 
media and materials. 

Selection of one of these two modes 
of powerplant operation is the first 
design choice. And that initiates the 
beginning of the installational problems. 

► Where" Does It Go?— The powerplant 
designer, faced with installing a speci- 
fied amount of horsepower in an air- 
craft, has first to decide where lie will 
locate the engines. His choice will de- 
pend as much on the engine’s physical 
characteristics as its performance. 

Even at this early stage in the de- 
velopment of atomic engines, there 
seem to be two general classes of re- 
actor design which will alter the final 
shape of the powerplant. We might 
call them the present design and the 
future design, which is the way they 
seem to fit into the aircraft picture. 

For the present design, consider a 
slow neutron reactor. It's fairly large 
and the shielding is heavy because of 
the reactor size. In sum, it looks like 
the stationary powerplant we described 
earlier, but there have been many re- 
finements in material choice and de- 
sign layout. 

Because of the size and weight, this 
type of reactor immediately suggests 
an arangement where all engines share 
a common reactor and heat exchanger. 
In a present design, therefore, the slow 
neutron reactor and the heat exchanger 
are in a central power station in the 
fuselage of the plane. Turbine engines, 
driving geared propellers, are in the 
wing. Only the central station is 
shielded. 

Air is taken in through a fuselage 



THE NEW DOUGLAS DC-6B 



WITH THE ALL-FREIGHT DC-6A! 

Just as the DC-6B represents new concepts of luxurious air 
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When hours count, depend on SLICK’S regular schedules, 
experienced judgment, careful attention to shipping instruc- 
tions— and the finest in ALL-FREIGHT equipment. 


Slick 
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scoop and fed into the cold side of 
the heat exchanger. It picks up energy 
from the exchanger, and is piped out 
to the wing engines through insulated 
ductwork. At each engine, it expands 
through the turbine, driving the pro- 
pellers. The cooled air is dumped 
overboard. 

The engines are controlled by posi- 
tioning a waste gate which regulates 
the amount of air passing through the 
turbine. 

► Drawbacks— There are bad features 
about this design. The long travel of 
ducting from heat exchanger to engine 
is weighty; further, it causes losses of 
pressure and heat of the working air. 


The basic reactor is bulky and heavy 
and so is the shielding. But it is a 
workable system. It uses air as the 
working fluid, because air is available 
in abundance and doesn’t have to be 
carried along in the airplane. The 
system is a sealed one, so radioactive 
contamination is negligible. And with 
a centralized power station; repair and. 
maintenance of the reactor is simplified. 

But we can also imagine a future 
design which is more efficient than 
this slow neutron master station and 
slave engines. For this we have to go to 
a fast neutron reactor. 

► Why a Fast Reactor— There is a long 
list of disadvantages which are always 
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• One of the largest aluminum foundries in the United 
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stage to the finished casting. 
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cited by proponents of nuclear power- 
plants. And right now, these disad- 
vantages certainly do exist. 

Primary among these is the enor- 
mously high heat density of a fast re- 
actor. Currently available heat transfer 
techniques are inadequate to handle 
the concentration of heat, to get it to 
flow efficiently out of the reactor and 
into the transfer fluid. Neutrons escape 
more easily from the smaller fast re- 
actor, which means more fissionable 
material is required to make the re- 
actor of critical size. Control of the 
reactor is more difficult, and response 
of power output to control setting is 
slow. But some of these disadvantages 
sound like the problems common to 
early gas turbine engines, which were 
solved over the years. 

So, imagining a fast reactor now 
merely presupposes solution of prob- 
lems which, in general, are going to 
be solved anyway by the passing of 
time and the improvement in the state 
of the art. 

The fast reactor engine is smaller 
and lighter. It is located in the wing, 
between a pair of engines, or perhaps 
serving only one. In cycle, it is similar 
to the slow reactor. Air is taken in 
the cold side of a heat exchanger and 
heated. It passes through the turbines 
of the engines and is discharged out 
in a jet stream. Control is by waste 
gate positioning. 

► Clean and Compact— Such a layout 
is beautifully compact. Ducting and 
piping runs are of minimum length; 
the shielding is of minimum surface 
area and weight. And maintenance and 
repair, or the replacement of fuel slugs, 
is almost as simple as if the engines 
were in one central location. 

The fuel is plutonium, or enriched 
U235. No moderator binds the reactor 
together, because fast neutrons are 
used. Instead, fuel cans are suspended 
in a structural, open lattice. Material 
of the fuel cans is zirconium, a once- 
rare metal, 5/6 the weight of steel. It 
has a melting point of 3000 deg. F 
and shows very low absorption of 
neutrons. 

A liquid sodium-potassium alloy sur- 
rounds the zirconium cans in the core 
and is piped to the heat exchanger 
through zirconium tubes. 

This could be the nuclear engine 
of the future airplane, but it probably 
would not be the first type or engine 
developed. Whatever form the first 
nuclear energy aircraft engine does take, 
there will be many problems in design 
of an airplane to’ carry it aloft. And 
those are the problems yet to be con- 
sidered. 

Next Week: The final installment of 
this series discusses some of the design 
characteristics of a nuclear-powered air- 
craft, emphasizing safety and opera- 
tional problems. 
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Today's modern planes like the Grumman 
Guardian require structural components that pro- 

like other U. S. plane manufacturers, Grumman 
meets these vital requirements with OSTUCO Air- 
craft Tubing. 

For OSTUCO Tubing provides inherent slrength- 
without-weight characteristics while meeting the 
most exacting Army, Navy, and AMS specifica- 
tions. In addition, it is a versatile material . . . 
easily formed, machined, and fabricated . . . ideal 
for a great many aircraft applications including 


fuel lines, engine mounts, and landing gears. 
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supplying aircraft tubing for most of the plane 
builders in the nation. 
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Comet Readied for 
R-R Avon Engines 

Engineering the installation of Rolls- 
Royce Avon engines for the de Havil- 
land Comet has begun in earnest. 

Objective is to give the Comet its 
full passenger- and load-carrying capac- 
ity over stage lengths of 3000 mi., and 
is not intended as a means of increas- 
ing the payload over shorter route 
lengths. 

Prospective use of the Avon-Comet 
is on the London-New York run, but 
this is not likely to happen for about 
three years. De Havilland says that one 
Avon-engined Comet may be com- 
pleted and flying in about one year. 
But delivery times are being quoted 
as three years. 

There has been speculation lately 
about conversion of the Comet to a 
bomber. But the British feeling is that 
this compromise could only be justi- 
fied by an immediate war. First, there 
are other jet bombers nearing comple- 
tion which would be much better suited 
for the job and which could be built as 
quickly. 

Second, the structural changes nec- 
essary for the Comet are major ones; 
the fuselage would have to be com- 
pletely redesigned to replace the belly 
fuel tanks with bombs, and then the 
wing could not be incorporated into 
a new fuselage because of the method 
of wing attachment. 

Engine Test Facility 
Nears Completion 

Work is being pushed on the high- 
altitude engine test facility, first of the 
installations scheduled for operation at 
the Air Force’s Arnold Engineering 
Development Center at Tullahoma, 
Tenn. Shakedown tests are slated for 
early next year. 

This engine test unit will take full- 
size experimental turbojet and ramjet 
powerplants to a simulated 80,000-ft. 
level under flight speed conditions. 
Operational requirements will exceed 
75,000 hp. and simultaneous runs in 
two test chambers will be possible. 
Testing capacity will exceed, by a con- 
siderable margin, that afforded by 
present equipment at Wright-Patterson 
AFB. 

Electrical installations constitute a 
large part of the engine test facility. 
Conducted by Pittsburgh’s Allegheny 
Industrial Electrical Co., the electrical 
contracting involves reconditioning, 
checking and installing German jet test 
equipment and USAF components. 

Cost of the completed electrical 
installation, including that of Hie Air 
Force equipment, will be approximately 
$5 million. 



JEW BALL BEARING SCRE\ 
APPLICATION 


New Aircraft Actuator Uses Saginaw Ball Nut Screw 


This advanced, hydraulic aircraft actuator owes its efficiency and light- 
weight to its quick-acting Saginaw ball bearing screw and nut. It 
operates satisfactorily under extremely high loads . . . features emer- 
gency power drives and synchronization for two or more units. In the 
event of system fail- 

brake locks the actu- 
ator. Stroke and 

only by available 
flow and pressures. 



Numbers show electro-mechanical actuator installations on Banshee jet fighter for (1) main 
landing gear door, (2) main landing gear, (3) wing fold, and (4) nose landing gear. Oper- 
ating loads run from 1800 lbs. to 14.000 lbs. Strokes range from 8.4 in. to 19.53 in. Ail 
installations use Saginaw's friction-free ball bearing screw and nut. 


FRICTION-FREE PRINCIPIE 
NOW AVAILABLE FOR UNLIMITED USES 

The friction-free operation of the 
Saginaw ball bearing screw and nut 
brings new efficiency co numberless 

actuating efficiency is increased more 
than 90 per cent, while operating costs 
are reduced as much as two-thirds. 
The Saginaw ball bearing screw and 

motor drives with less horsepower. It 
permits faster operation with less heat 
generated, and allows rapid forward or 

friction. Compact design for simple 
lubrication; remarkably low main- 


SAGINAW DESIGNS EACH 
APPLICATION TO SPECIAL ORDER 

Each application is treated as an indi- 
vidual design; Saginaw makes no off- 


the-shelf sales. Manufacturing facilities 
are geared to meet any desired produc- 
tion rate - large or small - and 
deliveries are scheduled to meet 


Saginaw puts 38 year- 
experience behind e 
makes; has one of the 
highly trained staffs 
designing and mar 



INSTALLATIONS FOR BALL BEARING 
SCREWS COVER EVERY FIELD OF INDUSTRY 

Present industries using the product 

tive, farm machinery, boat building. 
It is widely employed in truck trailers, 
adjustable beds, lifting jacks and count- 
less other actuating devices. Complete 
engineering facilities are available to 
give prompt attention to customer 
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Recently, Bendix Airport Surveil- 
lance Radar and Precision Approach 
Radar equipment (the two major 
components of Bendix G.C.A.) was 
selected by the C.A.A. for installa- 
tion at 34 major U. S. airports. Thus, 
another milestone was added to a 
record of leadership in this field 
begun years ago when Bendix 
pioneered radar. Later, Bendix engi- 
neers collaborated with the Radia- 
tion Laboratory at the Massachu- 
setts Institute of Technology in the 
development of the first G.C.A. 
equipment. Since that time, Bendix 
G.C.A. has been guiding planes in 
to safe landings at military and civil 
air fields all over the world. If you 
arc interested in the many airline 
and airport operational advantages 
inherent in Bendix G.C.A., write 
today to Bendix Radio for more 
information on Bendix G.C.A. 


Whatever the 
Plane or Purpose... 


| NACA Reports | 

► A Method for the Determination of 
the Spanwise Load Distribution of a 
Flexible Swept Wing at Subsonic 
Speeds (TN 2222)-by Richard B. 
Skoog and Harvey H. Brown. 

This method was developed to fill 
the need for a mathematically simple 
approach which would also include the 
aerodynamic refinements contained in 
lifting-line or lifting-surface theories. 
And further, the aeroelastic effects as- 
sociated with various rigid-wing load- 
ings were to be separated out so that 
it would not be necessary to perform 
detailed calculations for each set of 
flight conditions. 

Simple beam theory and Weis- 
singer’s simplified lifting-surface theory 
arc combined to get aerodynamic span 
load distribution using relaxation con- 

For this, the wing is assumed to be 
fixed in position as the rigid-wing load- 
ing is applied; the wing is then allowed 
to deflect under the applied load. It 
is then considered as fixed in the de- 
flected position and the loading (due 
to the first deflection) is found from 
rigid-wing theory. And then the wing 
is allowed to deflect again. 

In this way, successive deflections 
are found which depend on the load- 
ing corresponding to the previous de- 
flection. This is the procedure for the 
formulation of the theorv; in practice, 
the method is considerably abbreviated. 

The method can be applied to load 
calculations at subsonic speeds for any 
flexible wing with built-in structural 
twist, camber and with structural 
inertia. — DAA 

► Effect of Heat and Power Extraction 
on Turbojet-Engine Performance: IV 
— Analytical Determination of Effects of 
Hot-Gas Bleed (TN 2304)-by Stanley 
L. Koutz. 

Previous work in this series of investi- 
gations by NACA has included the 
study of the effects of compressor-out- 
let bleed and use of partial shaft power. 
In this Tech Note, effects of hot-gas 
bleed from tailpipe and turbine inlet 
are studied. 

Philosophy behind the extraction of 
power from a turbojet might be worth 
reviewing here. Current and future 
aircraft are going to need a lot of 
auxiliary power for operation of the 
ancillary equipment. Actually, this aux- 
iliary power will only be needed for 
short periods of time at irregular in- 
tervals during a flight. A separate 
source of power-generating equipment 
would therefore not be working at ca- 
pacity for the major portion of any 
flight, and would, in effect, just be 
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Rotary Link — From a rough mountain slope in 
Korea a Sikorsky helicopter of the Marine Corps 
takes off over an advanced patrol after performing 
its vital liaison mission. Day in and day out Sikorsky 
helicopters have proved invaluable in maintaining 
contact with men in otherwise inaccessible posts— 
linking deep-probing advance units with troop head- 
quarters-rapid laying of telephone wire— bringing 
up ammunition, hot food and medical supplies— 


spotting artillery fire and enemy positions— ferrying 
staff officers and evacuating the wounded. 

The performance of these Sikorsky helicopters has 
been so outstanding that the Marine Corps has 
ordered greatly increased quantities of the latest 
10-place HRS model. In addition Sikorsky has just 
been declared a winner of the recent Marine Corps 
design competition for a new type assault helicopter 
with far-reaching possibilities. 


SIKORSKY^ AIRCRAFT 

BRIDGEPORT, CONNECTICUT 
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thread shape. This gives both ti 


So the problem becomes one of The performance penalty due to tail- 
power extraction from the aircraft pipe bleed was essentially independent 
powerplant, without compromising the of engine-inlet temperature, out in- 
overall performance seriously. creased with flight Mach number for 

The results of the investigation are rated turbine-inlet temperature and 
presented as charts which are applicable rated exhaust-nozzle area operation. In- 
to axial-flow engines with rated com- creasing 

ratios of 4 to 5 and duced the per 
°f 1800 tailpipe gas 1 


r pressure r 


constant turbine-inlet 
reduced exhaust-nozzl 
constant area and rede 
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FLAT HEAD PIN 

AN 392 thru 
AN 406 

PHILLIPS 

in Specials 
and AN part 
numbers 
NAS 334 
thru 340 


-NM ALL TYPES OF 
AIRCRAFT HEX 

Close tolerance 
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PRODUCTION 


Klere’s the 





Northrop’s Cost-Cutting Methods 

New production techniques provide improvements in 
stretch-form tools, fasteners, bearing retention. 



:° cut costs 
prove manufacturing methods. 

Some of the proces 
fabrication techniqui 

speed its F-89 output , 

lined in two papers by the company's It can be used for contour forming 
chief materials and process engineer, of extrusions and preformed sheet or 
Thomas E. Piper. One was delivered plate sections of similar shapes, 
at the recent Third Annual Industrial In its present stage of development. 
Engineering Institute at Berkeley, the Piper says, the method is particularly 


quickest way to 
disconnect 
an Aircraft 
Control Cable! 







DARNELL 

CASTERS 


I Darnell Depends- I 
bility assures sav- I 
ings, service, safety, j I 
speed. A caster or H 
wheel for every use. I 

You are sure to find I 
the exact caster or I 
wheel for your indi- I 
vidual requirements 9 
in the Darnell line. I 



adapted and is being used almost ex- 
clusively to form contours common to 
the wing and empennage curve or to 
the longitudinal curve of the fuselage. 

Previous approach was to use a 
stretch-form block of Masonite, alum- 
inum alloy or zinc alloy for each in- 
dividual part to be formed. 

With the current method, one flex- 
ible snake cavity is required for each 
shape and size of extrusion of formed 
section, but it can be used repeatedly 
for any part contour with a radius of 
50 in. or over. 

► How Used— The snake is cast in one 
section from Cerro-Matrix, a low-melt- 
ing point alloy, using a straight length 
of the actual extrusion or formed sec- 
tion during the casting to produce the 
desired cavity. 

Next step is to cut this long casting 
into sufficiently short segments to give 
the desired contour within the toler- 
ances required. 

Thus, a 2-in. segment will produce 
contour of 100-in. radius or greater 
within ±.005 of the desired contour. 

The segments are connected by two 
long coil springs to give flexibility and 
handling case. One set of adjustable 
angle blocks and one base plate for all 
extrusions and formed sections of 2-in. 
area or less are required to complete 
the setup. 


For the stretch-forming operation, the 
angle blocks are adjusted for length 
and contour, and the flexible snake is 
positioned with the cavity up or out- 
ward depending on the plane of con- 
tour with respect to the extrusion cross- 
sectional shape. The straight extrusion 
or formed section is placed in the 
snake's cavity and gripped by the stretch 
jaws for forming procedure. 

► Flush Rivet Scheme— Piper discussed 
some applications of aircraft fasteners. 
One of these, the NACA type of rivet- 
ing has been put into general produc- 
tion practice at Northrop for the F-S9. 
The method is reported to give the 
strongest flush joint that can be ob- 
tained with aluminum alloy rivets in a 
cut countersunk application. 

First, the holes are drilled from .010 
to .015 larger than the rivet shank 
diameter. The surface side of the 
structure is then countersunk, at a 60- 
deg. angle, to a given diameter, usually 
twice tne diameter of the rivet shank. 

The rivet is inserted on the side 
opposite the countersink, and the shank 
must protrude past the structure by ap- 
proximately li times the shank diam- 
eter. Bucking is against the manu- 
factured head, and the rivet gun drives 
the shank for a complete swelling effect 
in the countersink and drilled hole. In 
normal assembly line practice a flat 
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Whether it’s a cross ignition tube for the 
newest jet job or ducting for the pilot’s foot 
warmer in an air freighter, there’s a CMH 
flexible metal hose product to do the job more 
dependably and with greater safety. At CMH, 
years of experience is combined with the most 
modern fabrication methods to produce stain- 
less steel ducts . . . hose . . . connectors . . . and 
bellows that assure high flexibility and maxi- 
mum resistance to fire, fatigue and high and 
low temperatures. 


CMH REX-FLEX flexible metal hose products 
are made in sizes and types to meet virtually 
all aircraft requirements. For complete infor- 
mation on specific assemblies to meet your 
needs, send details of your application. 


In the illustration above CMH REX-FLEX flexible metal 
model. ‘xote\be' flexibility “u ‘bicb '"imp7fle!'1nuTl‘latZn 

without sacrificing any oj the necessary qualities oj re- 


SUSt: *, CHICAGO METAL HOSE Corporation 



ONE DEPENDABLE SOURCE 

for every flexible metal hose requirement 









The turbine shaft of a present day turbo-jet plane 
makes approximately 10,000 rpm. That's about 
1,800,000 revolutions on a 3-hour mission. That’s 
an impossible rate unless friction is held to the 
minimum— unless bearings are able to withstand 
highly elevated temperatures and tremendous rota- 

Bearings do stand up— because of unremitting 
cooperation. 


BffiSI F has long worked closely with aviation engineers 
in designing, engineering and manufacturing bearings 
with tolerances held to millionths of inches, bearings 
with stamina to withstand the tremendous punish- 
ment dealt them by supersonic speeds. 
bessf will continue to help put the right bearings 
in the right places in aviation, aicsir will continue 
to maintain consistently uniform dependability by 
rigorously controlled manufacturing processes. 722s 



SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
— manufacturers of aicp- and hess-bright bearings. 



BOWSER 

TECHNICAL REFRIGERATION 


rivet set with a very small pneumatic 
hammer is used. Pneumatic squeeze 
riveting is adapted to NACA riveting, 
particularly in subassembly fastening of 
detail parts. 

After the rivet is driven, hand equip- 
ment is used to shave or mill flush what 
is left of the protruding shank head, 
for a high aerodynamic finish. 

Rivet materials generally used for 
this application are 24S (DD) and A17S 
(AD). 

► Blind Riveting Helps— Commenting 
on blind rivets, Piper said: "There has 
been considerable hesitancy on the part 
of many aircraft designers to employ 
blind rivets in any manner. This has 
arisen, probably in part at least, because 
of the lack of service performance in- 
formation. Many designers have de- 
liberately refused to accept the 'easy 
way out’ by the use of blind fasteners, 
even though a design employing them 
would result in appreciable simplifica- 
tion over the design employing non- 
blind fasteners.” 

Mentioning one such fastener appli- 
cation, he said that the Cherry Hi- 
Clinch rivet incorporates good clinch- 
ing action, good strength and accessi- 
bility. 

► Bolt Aids Production— In the field of 
special high-strength fasteners he re- 
ferred to the Huck Lockbolt, used on 
the F-89. This also is not a new de- 
vice in aircraft makeup, but Piper’s ex- 
perience with the fastening unit is inter- 

Here are the advantages he reports: 

The Lockbolt can be used at much 
lower operating cost than the conven- 
tional bolts or other high-shear type 
fasteners. It is easily installed with 
pneumatic equipment, lowering the in- 
stallation time to one-third that of nor- 
mal bolt or other similar applications. 

Designed as a replacement for high- 
strength alloy steel and aluminum fas- 
tenings, the unit, Piper says, is readily 


adaptable to high-volume production 
methods. 

It is available in 75S-T6 and can ef- 
fect a weight saving of approximately 
50 percent over an equivalent AN steel 
bolt and nut. 

He says that both the steel and alu- 
minum alloy Lockbolts have high ten- 
sile preload and excellent sealing qual- 
ities. Under repeated loads in shear, 
the unit is stronger than aluminum al- 
loy sheet material in normal joints. 

Tension fatigue tests indicate that 
Lockbolts last many times as long as 
AN bolts (because of the uniformly 
high preload) when tested at any spe- 
cified tension load. 

The unit clamps the work tightly 
with sufficient force to prestress the pin 
in tension comparable to a highly 
torqued bolt, but with much greater 
uniformity. This high tensile preload 
insures excellent tension fatigue 
strength. 

The clamping action, Piper says, is 
sufficient to pull together a total gap 
between sheets of A in., hence the 
Lockbolt does the work of clamps or 
fitting-up bolts, but remains perma- 
nently installed. 

► Bearing Retention Solved— Piper re- 
ports that retention of bearings is a 
current production headache. Staking 
of bearings, he says, is no longer ap- 
plicable with the greatly increased speed 
and consequent boost in bearing loads 
in jet fighters. Staking will not pro- 
vide the required axial retention for the 
many critically loaded bearings in a 
modern fighter. 

To overcome this difficulty, he says 
that a new roll swaging method has 
been developed for bearings using hous- 
ings of approximately the same thick- 
ness as the bearing itself. A V-shaped 
groove is cut around and near the edge 
of the bore and a roller-type tool swages 
a ring of housing material over the 
chamfer on the bearing. 
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POISON 

on the 

NI6HT 

SHIFT 


F3D Skyknight— Navy’s 
first jet night fighter — 
now in production at 
Douglas El Segundo! 

On the blackest night— in the 
foulest weather— Navy airmen 
can now find and fight enemy 
planes, even though they’re 
eight miles up. 

The new aircraft that gives 
our Navy this round-the-clock 
combat effectiveness is the 
Douglas-built F3D Skyknight. 
It is the first jet fighter specifi- 


cally designed for night combat. 

Equipped with electronic 
devices for early detection of 
enemy aircraft, the Skyknight 
is adaptable as an attack fighter, 
long-range patrol or reconnais- 
sance airplane, or as a long- 
range fighter escort. 

The Skyknight is just one of 
many planes that Douglas is 
designing and building to help 
keep America first in the air. It 
is further evidence that Depend 
on Douglas is more than just a 
famed slogan. Douglas Aircraft 
Company, Inc. 
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Certificates of JSecessily: 


Aircraft Industry 
Gets $157 Million 

America's aircraft and related indus- 
tries, including subcontractors and sup- 
pliers, have been issued approximately 
$157 million in certificates of necessity' 
out of the total of nearly $3.2 billion in 
certificates authorized bv the National 
Security Resources Board between Oct. 
23, 1950, and Jan. 25, 1951, and its 
successor, the National Defense Admin- 
istration in the period from Mar. 7 and 
Apr. 6 of this year. 

The certificates authorize holders to 
deduct from taxable income 40 to 100 
percent of the cost of expansion of 
necessary defense facilities during the 
next five years as compared with normal 
amortization period of 20-25 yr. per- 
mitted by the Bureau of Internal Rev- 
enue. This program was provided by 
Congress in the Revenue Act of 1950 to 
encourage rapid military production cx- 

^ Listing of the issues follows, in order 
of dollar value. Also given is the produc- 
tion facility for which expansion is de- 
sired. The figure in parentheses indicates 
the percentage of the total that can be 
depreciated in five years: 


A 


UP 


WHO . . . You! 

WHAT . . . Airwork overhauled Pratt & Whitney en- 
gines and complete line of accessories. 

WHERE... In the air — Airwork overhauled engines 
are flying more hours UP, making money 
for their operators and owners. 

WHEN . . . At any time— you can rely on Airwork over- 
hauled engines for dependable performance. 

WHY . . . Careful workmanship on overhauls has 
enabled operators to get time extensions of 
as much as 55% on operating time allowed 
by CAA between overhauls. 
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PIASECKI 

"The Fastest 
Growing Company 
In The Industry" 

N-e-e-d-s 

DRAFTSMEN 

and 

ENGINEERS 

With Aircraft 
EXPERIENCE 

On 

• AIRFRAMES 

• CONTROLS 

• ELECTRICAL 
INSTALLATION 

. POWER PLANT 
INSTALLATION 
Also 

STRESS, WEIGHT 
and VIBRATION 
ENGINEERS 



ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists. Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles International Airport 
Los Angeles 45, Calif. 
Columbus 16, Ohio 
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They take over instantly when, as and if needed 

&Ct$e AIRCRAFT BATTERIES 

You can always count on Exide Aircraft Batteries for 
dependable performance ... in normal service ... in 
times of special need. They’re ready and able to deliver 
electric power instantly when called upon. 

The outstanding performance of Exide Aircraft Bat- 
teries is due to ceaseless research-engineering plus long 
experience in designing and building batteries for 
every type of plane. For assured dependability, safety, 
long life and low cost maintenance, choose Exide Air- 
craft Batteries. 

THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 

Exide Batteries of Canada, Limited, Toronto 

1888 ... DEPENDABLE BATTERIES FOR 63 YEARS... 19S1 
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Breaking Skids Betters Braking 

Hytrol’s monitoring system brings additional safety to 
aircraft landings, increases tire life. 


By Thomas L. Self 

Hydro-Aire, Inc., Burbank, Calif., is 
swinging into production on its “ Hy- 
trol" anti-skid braking system, with an 
eye to placing it as standard equipment 
on the airlines as well as military ships. 

The Hytrol system, developed by the 
Boeing Airplane Co. over the past five 
years, and now manufactured by Hydro- 
Aire, has been a successful production 
installation on the B-47 since March, 
1950. In function and operation, it is 
it similar to the Decelostat, developed 


by Westinghouse Air Brake Co. (Avia- 
tion Week, May 22, 1950, p. 43). 

► On Tcst-J. H. Overholser, executive 
vice president of Hydro-Aire, says no 
production installations have been 
firmed up yet by the airlines, but that a 
test installation on Canada's Avro Jet- 
liner has been in continual service since 
July, 1950. Other service tests in prog- 
ress are on an NWA Stratocruiser, with 
CAA approval, and an EAL DC-4. 
British Ministry of Supply is evaluating 
the unit on the Hermes V. 

Hydro-Aire has completed design 
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studies and drawings tor installing 
Hytrol on the Convair 240 and 340, 
Martin 2-0-2 and 4-0-4, Douglas DC-4 
and DC-6, Lockheed Constellation and 
Boeing Stratocruiscr. 

Engineering has been completed for 
installations on a number of military 
aircraft. Among them are the B-36, the 
F2H, the P2V-5, the F-94, and F9F. 
Northrop has ordered installation on 
their F-S9 Scorpion. The system can be 
adapted to practically any airplane in 
service, in production, or planned for 
future production, Hydro-Aire claims. 
► Push-Button Stop— According to Over- 
holser, the anti-skid system has prac- 
tically reached the gad of providing 
complete automatic anti-skid braking 


with efficiencies as high as 97 percent. 
Its automatic features are so complete 
that an airplane can be braked to a stop 
by push button control. Advantages of 
this for adaptation to uninhabited air- 
craft are obvious. It means a monitor 
of the landing of a pilotless craft pushes 
one button on his master control; Hy- 
trol does the rest. 

Though Hytrol was developed be- 
cause or the need for an automatic 
brake to mastermind every braking sit- 
uation during landing, takeoff and 
ground operation— practically a must for 
jets— it also has big advantages for con- 
ventional aircraft. 

One of the major problems of land- 
ing is tire skidding. A skid of 4 to 5 



New Aircraft Steels Book 
Available on Request 



RYERSON STEEL 

JOSEPIJ T. RYERSON & SON, INC. PLANTS: NEW YORK, BOSTON, 

PHILADELPHIA, DETROIT, CINCINNATI, CLEVELAND, PITTSBURGH, BUFFALO, 
CHICAGO, MILWAUKEE, ST. LOUIS, LOS ANGELES, SAN FRANCISCO 


seconds will usually cause a blowout. 
It is practically impossible for pilots of 
today’s planes to sense tire skidding dur- 
ing landing. Skid detection and pre- 
vention is most critical immediately 
after touchdown and during the high- 
speed portion of the landing roll. To 
prevent skids, most pilots tend to be 
over-cautious in braking. However, 
when making an emergency stop the 
pilot usually overbrakes, which fre- 
quently results in tire blowout. 

Early experiments with skid warning 
devices such as flashing lights that tell 
the pilot of a locked wheel condition 
were found to be unsatisfactory for two 
reasons: the normal human time lag in 
reaction to the warning signal and the 
few seconds time that the pilot has to 
adjust his brake pressure during the 
landing. 

Hytrol’s high brake efficiency, com- 
pared with the normal 60 percent, re- 
duces stopping distances one-third to 
one-half, more than doubles tire life, 
and decreases maintenance time, tire 
firm says. It achieves minimum stops 
during emergency landing and results in 
minimum stops on aborted takeoffs. 

Main components in the anti-skid 
system are: 

• Skid detector. This is a flywheel in- 
ertia mechanism that uses inertia forces 
to close electrical contacts against a 
spring force when there is either de- 
celeration or acceleration of the fly- 
wheel. Two pairs of electrical contacts 
are used, one to give a "skid” signal 
and the other to give “recovery” signals 
as the braked wheel departs from and 
returns to nonslip speed. One unit is 
attached to each braked wheel at the 
end of the axle. 

• Control box. Control box consists of 
relays that have three functions: to pro- 
vide the correct skid control action; to 
hold the brakes released during the 
landing approach, preventing inad- 
vertent locking; and to provide "fail 
safe” action to prevent the loss of 
brakes in case of an electrical fault or 

• Control valve. This is a three-way 
valve that is solenoid-operated and con- 
trolled by the control box. It is located 
in the brake hydraulic line just up- 
stream of the shuttle valve at the inlet 
to the deboost valve. When energized, 
it shuts off metered brake pressure and 
opens brakes to the return line. Unen- 
ergized, the valve is spring-returned to 
open, and return port is closed. 

• Pressure modulator. Pressure modula- 
tion is accomplished through an ac- 
cumulator and flow regulator installed 
upstream of each metering valve. 

► How It Works— The Hytrol system ac- 
complishes anti-skid braking through 
an automatic brake-releasing and pres- 
sure-modulating system that exercises 
control over the brakes in the event 
that excessive or skid-producing pres- 
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^ new effective way to 
get maximum service out of critically 



photographs 
The Results 


Actual Test 
Illustrate 


Here is the ideal solution to your high temperature 
problems— 1500 degrees F. and over! A new process 
that effectively applies- high temperature ceramic 
coating with 1009c coverage — even of welded sur- 
faces. Perfected by South Wind — after initial de- 
velopment by the U. S. Bureau of Standards -this 
process applies a uniformly thin protective film 
over metal surfaces, and at relatively low cost. It 
will help you extend the life of critically short 


. Indiana. 
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WARNER 
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sure is metered by the pilot. 

Corrective action over excess metered 
brake pressure is accomplished by a pres- 
sure-modulating system that automati- 
cally reduces ssid-inducing brake pres- 
sure in steps with each skid-control 
cycle until cycling stops, then allows a 
gradual increase of pressure to afford 
maximum braking as the airplane wheel 
load increases. 

The typical landing roll performance 
curves show how cycling is held to a 
minimum even with full braking action. 
Use of Hytrol reduces fatigue of the 
landing gear structure. 

Even with full brake pressure being 
metered before touchdown, the pres- 
sure is held released from the brake 
inlet until the wheel has contacted the 
runway and has come up to speed. Hy- 
trol developed two methods to do this: 

• For airplanes which settle their wheels 
firmly on runway within a few seconds 
after touchdown, a relay is unarmed by 
the recovery signal received from the 
skid detector as the wheel accelerates 
to full speed. A short time delay in al- 
lowing brakes to be applied is used to 
insure that the wheels have set down 
firmly and will continue to rotate. 

• For airplanes such as those with bi- 
cycle landing gears where the rear 
wheels can lift free of the runway for a 
greatly extended time if braking is ini- 
tiated at touchdown, the locked wheel 
detecting system is used to release the 
brakes. A speed-sensing mechanism, 
added to the flywheel inertia skid de- 
tector, releases the brakes if the wheel 
stops while the airplane itself still has 
forward motion. However, once the air- 
plane has been braked to a stop, this 
signal becomes ineffective and the 
brakes will continue to hold when the 
airplane is parked. 

The electrical control system incor- 
porates "fail safe” operation that auto- 
matically reverts the brake system to 
normal brakes in the event of failure. 

Early test installations of Hytrol on 
a tricycle gear airplane showed some 
lurching and pitching when hard brak- 
ing was used in emergency stops. This 
was the result of skid control being 
limited to on-off cycling of the brakes 
without any automatic corrective action 
provided to reduce excess metered brake 
pressure. The rapid on-off cycling pre- 
sented a problem from the standpoint 
of braking efficiency, structural fatigue, 
and passenger comfort. A pressure- 
modulating system was developed which 
afforded the desired automatic correc- 
tive action by controlling the pressure 
supplied to the brake metering valve. 

In over a year of operation on run- 
way conditions that varied from dry 
concrete to packed snow and ice, skid 
control has been maintained and stop- 
ping has been accomplished with very 
high braking efficiency. Unusually short 
stops were made under adverse condi- 


tions on frost-covered and icy runways. 

Northwest Airlines engineers report 
that an average of 132 landings per tire 
have been made in the past with con- 
ventional braking. They estimate that 
with Hytrol more than 277 landings per 
tire will be obtained. This 110-percent 
increase in tire life will result in a 
dollar savings on Stratocruiscr operation 
to pa^ for the Hytrol installation in 19 

A. V. Roe engineers have told Hydro- 
Aire that Jetliner operations to date, 
substantiated by inspection records, 
have resulted in great tire savings. Be- 
fore Hytrol the total tire life was 
roughly 37 landings. Recently replaced 
tires, used with Hytrol, have made 65 


landings and probably were good for 
1 5 to 20 more. 

Pilot comments have been favorable 
from the start. It has been accepted as 
a valuable safety factor by both airline 
and military flight personnel. A C-97, 
loaded to 125,000 lb., stopped in 1,100 


Hydro-Aire on the B-47, Avro Jetline 
and Boeing Stratocruiser show a com- 
plete absence of any service difficulty or 
malfunction, with zero maintenance 
time and cost. All airplane ground op- 
erations with Hytrol have allowed the 
desired directional control through use 
of the brakes during landing, accelerated 
stops, taxiing, and parking. 
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Are your markets restricted by 
barriers of time and distance? . . . 
Are you losing business because 
of machinery shut-downs result- 
ing from slow transportation of 
replacement parts? Your best 
solution to these selling hurdles 
is Flying Tiger Air Freight. It 
combines speed and economy 
with a fleet of 35 special air 
freight liners that operate on 
multiple daily schedules. They 
give you the fastest, most de- 
pendable air transportation at 
lowest cost. For full information 
and an air freight analysis of your 
products, call your nearest Flying 
Tiger representative or write 
direct to Flying Tiger General 
Offices. 

FLYING TIGER . . . 

. . . a better way of shipping, 
a better way of buying, 
a better way of selling, 
anywhere, any time, anything. 


y*ve fac. 


GENERAL OFFICES: 

LOCKHEED AIR TERMINAL 
LOS ANGELES, CALIFORNIA 
Agents in principal cities throughout 
the world 

. . . WORLD'S LARGEST OPERATOR OF AIR 
FREIGHT AIRCRAFT 


Fuel Tank Sealers 

Two scalers for integral fuel tanks in 
aircraft, compounded to retain high flexi- 
bility and adhesion through a wide 
range of temperatures (—105 to 2251'.) 
and resistant to gasoline and oil, are 
being marketed by Minnesota Mining 
and Mfg. Co. 

The sealers, tagged EC-1120 and 
EC-1130, have a synthetic rubber base 
and are designed for original sealing and 
re-sealing of fuel tanks. They meet 
requirements of Air Eorce Specifications 
14153 and are light tan in color. The 
company believes this makes them 
more desirable to handle than dark or 
black compounds and that the light 
color well facilitate inspection of 
coatings. 

The new sealers differ mainly in vis- 
cosity. EC- 1 1 20 being a brushable type 
and EC-1 130 designed for caulking gun 
application. On addition of an accelera- 
tor, they both cure to tough rubbery 

When fully cured, they have a Shore 
A Durometer hardness of 50-60 and 
high tensile strength. This latter 
property, the company points out, be- 
comes increasingly important at higher 
altitudes. Some scalers rupture as air 
bubbles trapped in them expand, but 
it asserts the new sealers are able to 
withstand such stresses. Also, aging 
is said to have virtually no effect on 
them. 

Snap bend tests with cured l-in. 
films snow the sealers have considerable 
flexibility and adhesion at —105 F. 
They also have been bent over a 2-in. 
mandrel at — 70F. without failure. 
EC-1120 weighs 13.9 Ib./gal, while 
EC-1130 comes to 14.6 lb./gal. Ad- 
dress: 900 Fauquier St., St. Paul 6, 



Compass Pointers 

Two new radio compass indicators 
(single-pointer types) designed for use 
with conventional compass receivers 
now are available for immediate delivery 
by Aviation Accessories, Inc. 


32, The ADF-51 is a master 
dial-size unit with a rotatable azimuth 
scale having one-degree graduations. 
CAA certificate is 4R4-3 and it is priced 
at S 1 75. 

ADF-52 is a pilot’s indicator with a 
standard 2g-in. non-rotatable dial. Scale 
graduation is five degrees. It carries 
CAA certificate 4R4-6 and is priced at 
SI 10. Address: Box 417S. Fort Worth 6. 



Inside Information 

A "periscope" view of the dark in- 
sides of aircraft engine cylinders with- 
out disassembling them is the object of 
the "Borescope,” developed by the 
Testa Mfg. Co. 

The Borescope is a long, slender op- 
tical instrument (i in. dia., 18 in. long), 
similar to a microscope, which can be 
inserted into the cylinder through the 
threaded hole normally housing the 
sparkplug. 

The unit also can be used to inspect 
crankcases, hollow castings, gun barrels 
and other surfaces hidden from normal 

The device is provided with built-in 
illumination and has an achromatized 
and fully corrected lens system, provid- 
ing a sharp, magnified (two to six 
power depending on target distance) 
and brightly lighted image. The angle 
of the optically ground mirror which re- 
flects the image into the lens can be 
adjusted in its normal position, the 
mirror will produce a view which is at 
right angle to the Borescope tube. 

The Borescope permits the user to 
see the internal surfaces of the cylinder 
head as well as the walls. It can be 
used to determine cracks, porosity, cor- 


NEW AVIATION PRODUCTS 


Units, featuring flouresccnt dials, are 
designated Models ADF-51 and ADF- 
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Uendix- 
Sk inner 

ORIGINATOR OF MICRONIC FILTRATION 



Defense Against 
Clogging and Wear 


There can be no more demanding job for filters 
than in today's high speed, long range planes. 
That's why manufacturers and the U. S. A. F. turn 
to Bendix-Skinner filters. They know from past 
experience, as well as current operational records, 
that nine times out of ten Bendix-Skinner filters 
will supply the "finest” answer. Why not let 
Bendix-Skinner filters solve your problems too? 





rosion and other details which may lead 
to a breakdown in operation. Inspec- 
tion with a Boroscope may avoid disas- 
sembling a part. 

The viewing end of the device has a 
large eye cup. This can be pulled out 
or pushed in for coarse focusing and 
then rotated to obtain a fine or sharp 
focus. The unit is provided with an 
electric cord. The bulb can be removed 
by unscrewing the tip of the tube. Ad- 
dress: 418 S. Pecan St., Los Angeles. 

Altimeter Computer 

Greater bombing accuracy is promised 
with development of a new poten- 
tiometer for radio altimeters. 

The device can measure altitude on 
bombing missions "within a maximum 
error of about one-fourth that formerly 
considered unavoidable," reports its 
maker, the Gamewell Co. of Newton, 
Mass. The company, primarily a pro- 
ducer of emergency signaling systems, 
has expanded its production facilities to 
meet quantity orders for the unit 

Accuracy of the potentiometer in part 
depends on precise production tech- 
niques and close inspection. Gamewell 
says a variance of one-millionth of an 
inch in resistance wire used in the unit 
would necessitate discarding the poten- 
tiometer for exceeding allowable toler- 


ALSO ON THE MARKET 


Rheostats and resistors meeting military 
requirements include standard and en- 
closed rheostats (11 models) built to 
Spec. JAN-R-22 and available in sizes 
from 25 to 750 watts; wire-wound re- 
sistors (33 types) meeting requirements 
of Characteristics “G” and “J” of 
Spec. JAN-R-26A. Made by Ohmite 
Mfg. Co., 4981 Flournoy St., Chi- 
cago 44. 

“Fiberstrap", designed to replace steel 
strapping, can be uniformly tensioned 
with standard Steelbinder strapping tool 
to reinforce or protect product or parcel. 
Maker says this avoids variations in ten- 
sioning which occur when strapping is 
applied by hand pressure only. Mate- 
rial has non-abrasive and non-adhesive 
surface, is J in. wide and .040 in. thick. 
It is available in 25-lb. coils, 1,750 ft. 
long, from A. J. Gerrard & Co., 1950 
N. Hawthorne Ave., Melrose Park, 111. 

Inside micrometers available in solid- 
rod type and larger-diameter, tubular- 
rod style, feature "Satin Chrome Fin- 
ish” to eliminate glare for easier read- 
ing. Measuring capacity ranges from 
2 to 32 in. (solid rod) and li to 12 in. 
(tubular rod type). Made by L. S. 
Starrett Co., Athol, Mass. 
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Aircraft Fan Design 
Only 


JOY 

AXIVANE 
FANS 


Offer AJI These 
Advantages 


CAST- IN STRENGTH 


PRECISION construction 


The outer casing, stationary vanes, and the inner 
casing are a single castiag to provide maximum 
resistance to shock, and to prevent strain under 
working conditions. 

ught weight 

These fans are not only compact in design, but are 
available in either aluminum or magnesium to 
reduce overall weight to a minimum. 

I/ANEAXIAL DESIGN 


The squared-off blade-tips clear the casing by only 
a few thousandths of an inch to minimize tip loss, a 
common cause of fan inefficiency, and to reduce noise. 

COMPLETE UNE 

Joy offers a wide selection of standard single or 
two-stage aircraft fans, as well as custom-designed 
types, for all ventilating, heating or cooling problems 
on military and commercial planes. Optional features 
include straight or flared inlets, beaded or flanged 
connections, radio noise-filters, anodization, and 
cooled motors where required. 


Stationary vanes provide an equal pressure and 
velocity distribution at all points across the fan outlet, 
thus producing an air flow pattern substantially free 
from turbulence. 

AEROOYNAM/C ENGINEERING 

Both the blades and stationary vanes of Joy blowers 
employ aerodynamically-efficient airfoil shapes, to in- 
sure the most favorable electric-to-air power ratio. 


UNMATCHED EXPERIENCE 

Joy is the world’s largest manufacturer of vaneaxial 
fans and blowers. Fans for all purposes, ranging from 
1/25 H.P. to 3000 H.P. and up, with fixed, adjustable, 
or controllable blade pitch, constitute the unequalled 
background of JOY engineering experience. 


Write for Bulletin, or 


100 Years of Engineering Leadership 


JOY MANUFACTURING COMPANY 

GENERAL OFFICES: HENRY W. OLIVER BUILDING • PITTSBURGH 22, PA. 

IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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EXECUTIVES AND PRIVATE FLYERS who travel the sky- 
ways know that they can depend on the high quality of 
ESSO AVIATION PRODUCTS . . . proved by more 
than 42 years of actual flying. Constant research has 
kept the famous Esso Wings flying high for quality and 
performance year after year. 

WHEN YOU'RE TRAVELING THE SKYWAYS, put down 
at “Esso Wings” airports . . . there are more than six 
hundred modern Esso Dealer Airports ready to provide 
speedy, efficient servicing and dependable Esso Avia- 
tion Products. 

FOR MORE FLYING CONVENIENCE, use an Esso Avia- 
tion Credit Card, honored from coast to coast. 
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FINANCIAL 



Carriers’ Mail Rates Due to Drop 

CAB’s proposed 42-cent scale for Big Four and rising 
passenger revenues foreshadow general cuts. 


The air mail rate structure for the 
domestic airlines may be in for a major 
series of downward revisions. 

The Civil Aeronautics Board, in a 
temporary rate order proposed for the 
"Big Four,” effective Jan. 1, 1951, has 
revealed an inclination to reduce the 
level of mail compensation. The pro- 
posed rate for domestic operations of 
American, Eastern, TWA and United is 
a flat 42 cents a ton mile. This would 
replace the sliding scale arrangement in 
effect since early 1948. 

Under the superseded temporary 
order, the Big Four were paid 75 cents 
for each of die first 2,500 revenue ton 
miles per day, declining in scale to 40 
cents for revenue ton miles in excess of 
30,000 per day. Keyed to volume, this 
past rate determination was equivalent, 
in 1950, to an average of 59 cents per 
ton mile for American, 67 cents for 
Eastern, 64 cents for TWA and 59 
cents for United. 

► New Rate Temporary— While the new 
proposed flat 42 cents rate is being ap- 
plied by the Post Office Dept, in cur- 
rent payments to the Big Four, it is not 
yet conclusive. The temporary rates in 
effect since early 1948 have yet to be 
settled. These permanent rates for retro- 
active periods, together with a future 
rate, have been the subject of discussion 
between CAB and Big Four representa- 
tives. Should there fail to be a final 
settlement, extensive litigation in Board 
hearings appears assured. 

Only after these proceedings are com- 


E leted and the ultimate CAB decision 
anded down, can any finality be at- 
tached to the Big Four mail rates. 
While ultimate settlement of rates for 
past periods may prove troublesome, 
establishment of the forward mail com- 
pensation should not be difficult. 

Mail revenues now have a limited 
effect on the earnings of the Big Four. 
During 1950, as revealed by the accom- 
panying table. Eastern and American 
each derived an average of 5 percent of 
their total revenues from mail pay; 
TWA and United each obtained about 
8 percent from the same source. These 
rates are steadily declining. 

For example, on the basis of actual 
mail tonnage carried during the 1951 
first quarter, Eastern’s mail revenues for 
this period would have been decreased 
by about $330,000. After tax adjust- 
ments, the net reduction would be 
around $177,000. Similarly, United’s 
gross mail revenues would be reduced by 
about $485,000, and after tax adjust- 
ments, would result in a decrease of 
around $257,000 in net income for the 
1951 first quarter. 

► Passenger Revenues Rise— Any reduc- 
tion in the current mail rate comes at a 
time when passenger revenues are reach- 
ing new high levels and can more than 
offset the reduction in mail pay pro- 
posed for current periods. Eastern 
could have carried its total mail volume 
free of charge in each of the past 11 
years and still shown a cumulative net 
profit before taxes. American and 


United had this characteristic for 1950. 
None of the Big Four now considers 
itself on a subsidized mail basis. Each 
would probably welcome the establish- 
ment of a permanent rate which would 
resolve this issue once and for all. 

If the Board were to press for lower 
mail rates for the Big Four, where com- 
pensation is generally construed to be 
on a non-subsidized basis, the other car- 
riers operating under unquestioned 
subsidy mail rates obviously cannot re- 
main immune indefinitely from "correc- 
tive” CAB action. 

Boom traffic conditions prevail for 
these marginal airlines also and have re- 
sulted in peak earnings for 1950 and 
current periods. 

► Sliding Scale Incentive— An interesting 
phenomenon is at play in the case of a 
number of airlines where the reduction 
in mail pay has been automatic with the 
increase in passenger load factors. Under 
these sliding scale mail pay formulas, the 
carriers were given an incentive to in- 
crease their passenger revenues, since the 
scale of the mail pay reduction is smaller 
than the passenger revenue increase. 

Among the domestic carriers so oper- 
ating are Braniff, Capital, Chicago & 
Southern, Delta and Western. 

The reduction in mail rates for these 
carriers in recent years is evident from 
the accompanying table. Capital affords 
an interesting example of the gradual 
transition from a carrier highly depend- 
ent upon mail pay to one rapidly attain- 
ing a self-sufficient position. 

Western has similarly reduced sharply 
its dependence upon mail pay, with only 
12.3 percent of its total revenues coming 
from this source in 1950. This com- 
pared with over 20 percent in 1948. 

Paid on a straight plane mile basis. 
Colonial, Continental, Mid-Continent, 
National. Northeast and Northwest ap- 
pear to show a higher relative depend- 
ence upon mail pay than the other 
marginal carriers. 

► Lone Exception— Northwest is the 
lone exception to industry's general ex- 
perience of a lessening dependence on 
mail compensation. In view of its criti- 
cal financial condition. Northwest, on 
Mar. 28, 1951. was granted some $4.7 
million in additional mail pay by the 
CAB for its domestic operations cover- 
ing the period from Dec. 8, 1947, to 
Dec. 31, 1950. 

Pressures on Congress, other govern- 
ment departments and CAB continue 
for a reduction in mail subsidies at every 
turn. With airline earnings in a strong 
uptrend, a favorable climate exists for 
the Board to cut mail pay. But while 
carriers are determined to shake their 
dependence on mail pay as soon as pos- 
sible, there is some apprehension that 
some reductions in mail pay may come 
too soon and cut too deep, preventing 
the restoration of full financial stability 
for airlines.— Selig Altschul 


AVIATION WEEK, Ju 


4, 1951 


AIR TRANSPORT 


All Weather Program Alterations 

Research & Development Board, keeping within the reduced $1,590,- 
000 Air Navigation Development Board fiscal 1952 budget, has revised 
the project list which was set up after the Mar. 5 cut, reinstating some 
projects, dropping others, adding one new one. The complete list of 
projects was printed in Aviation Week Apr. 2, page 14. 

REINSTATED AFTER MAR. 5 CUT 
Proj. 2.2 (Navy.) Development of ultimate program interrogating radar. 
Proj. 4.4 (Weather Bureau and Garbcll Research Foundation.) Metcro- 
logical forecasting research to improve prediction of airport 
acceptance rates. 

Proj. 4.10 (No contractor.) Development of improved air traffic com- 
munications. 

Proj. 65.3 (Air Force.) Evaluation of l.OOOmc. and 5,000mc. instrument 
landing system and other equipments. 

Proj. 7.1 (Bureau of Standards.) Study of propagation in the 960-1600mc. 
region. 

Proj. 7.2 (Navy BuAcr.) Development of aircraft antennas. 

Proj. 7.8 (Army Signal Corps.) Development of l.OOOmc. airborne trans- 


DROPPED AFTER MAR. 5 APPROVAL 
Proj. 5.1 (AF, Watson Laboratories.) Development of airport surface 
detection equipment. 

Proj. 8.2 (General Electric.) Development of Alstar model ultimate 
surveillance radar. 

Proj. 9.6 (Airborne Instruments Lab.) Development of experimental 
measuring apparatus for ultimate precision approach radar 
Private line development for improved communications. 

NEW PROJECT ADOPTED 
Data reduction problem study. 


ANDB Revises 1952 Projects List 

Original program, announced after budget cut, changed 
to give more balanced all-weather flight research. 


Some order was restored last week to 
the chaotic all-weather flight develop- 
ment program. It came when Research 
& Development Board announced ap- 
proval of a balanced, if still drastically 
cut Air Navigation Development Board 
program. 

The new program was prepared by 
ANDB after wrestling three months 
with project list cuts handed down by 
its four parent agencies— Air Force, 
Navy, Army and CAA. But fiscal 1952 
funds are still set at $1,590,000 instead 
of the originally planned $6,500,000. 

Long range development and plan- 
ning is mostly out; emphasis is on 
those projects scheduled for operation 
by 1953. For the foreseeable future 
the optimum research aim is for op- 
erations down to about a 100-ft. ceil- 
ing and 4-mi. visibility. 


► Surface Approval— The RDB approval 
this month of the three-fourths cut 
of all-weather flight navigation pro- 
gram is apparent only. Navy, Air Force, 
Army and CAA are generally chopped 
the 1952 ANDB budget and project 
list without RDB approval (required 
in ANDB charter). The military cuts 
in the once-intcgrated all-weather flight 
program left an uncoordinated project 
residue. As a result of the action, 
ANDB Director of Development Doug- 
las Ewing and his engineering staff re- 
signed. But the service representatives 
and the remaining staff have revised 
the program to make better use of the 
$li million left for ANDB in 1952. 

Of the 73 ANDB projects for 1951 
and 1952 shown in Aviation Week 
Apr. 2 as “killed, curtailed or kept,” 
seven are now reinstated by ANDB 


project 


arted. 


► Common System Scrapped— Here arc 
latest developments in the all-weather 
navigation, landing and traffic control 
development picture, as outlined to 
Aviation Week by RDB Chairman 
W. W. Webster: ' 

• Several years’ delay. Webster says: 
"The ultimate system (of air naviga- 
tion development for all weather) will 
be delayed. This delay makes it likely 
that the results of research during the 
next several years will lead to significant 
modifications in the ultimate system.” 

• Common system concept. The com- 
mon system concept of military and 
civil unification on non-tactical all- 
weather flight techniques and equip- 
ment is formally challenged now in offi- 
cial RDB policy. RDB states: “. . . Oper- 
ational experience with the transition 
and other interim systems may lead to a 
modification of our concept of a com- 

Chccking on the interpretation of 
this. Aviation Week was told by an 
RDB spokesman: “The common sys- 
tem planners originally worked with as- 
sumptions. Experience mav change the 
common system concept.’ 1 

• Navigation Committee. Defense De- 
partment's RDB will not revive its 
Navigation Committee. It was the 
breaking up of that committee (after 
failing to get inter-service agreement 
on a common system) that opened the 
way for the services to cut the ANDB 
program down to quarter-speed with- 
out clearing with RDB. 

• Development Director. Commerce 
Department has been asked by Defense 
to take over the job of hiring' and pay- 
ing a director of development for 
ANDB. (ANDB was originally set up 
in 1948 as a joint Defense-Commerce 
board. The joint services and CAA 
organized it to develop a common all- 
weather flight system for AF. Army, 
Navv and CAA, taking over a job they 
used to do seperately and differently.) 

After three month's’ search, the four 
agency representatives on the ANDB 
have not yet found a new director of 
development. With Commerce taking 
over from Defense on ANDB sponsor- 
ship, the highest current salary avail- 
able for a man to head development 
of all-weather flight is reported at 
$11,000; Defense was paying the di- 
rector at a rate going up to $15,000. 

• ANDB charter changes. RDB Ex- 
ecutive Secretary Eric Walker is work- 
ing with some 'of the RDB staff on 
plans to change the ANDB charter. 
Defense and Commerce are authorized 
to do this together. 

Although the military services cut 
ANDB all-weather research down to 
mostly short-term projects, the services 
now will go on with their own long- 
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term projects. Big difference is ANDB’s 
loss of coordination. And Navy may 
forge ahead on its own special naviga- 
tion system. 

► Next Year— RDB chairman William 
Webster told Aviation Week last 
week that the board is not looking at 
long-range all-weather flight develop- 
ment plans now. The feeling is that 
with the year-or-so delay already inevit- 
able, new ideas, new electronics and 
new experience may dictate a radical 
change in the ANDB long-range pro- 
gram. But, Webster promises, within 


a year RDB will have another look, at 

Some avionics observers see possibil- 
ity of a return to the old policies of 
putting off production standardization 
while waiting for one more develop- 

Local Service Chiefs 
To Stage Seminar 

Executives of all the local service 
airlines will hold a policy and opera- 


tions seminar at Purdue University, 
Lafavcttc, Ind., on June 21, 22. 

They picked a midwestern university 
for their conference because the thickly 
settled Midwest is most anxious for 
help in promoting the use of local air 

Chief problems on the agenda are: 
Midwest city problems in building local 
air sendee (takes up all first day); local 
operations, DC-3 replacement proto- 
type aircraft development, separation 
of mail pay from subsidy and mobiliza- 



Work Pushed on High-Frequency VOR Airways Net 


Within a year to 18 months the 
high-frequency VOR (visual omni- 
range) airways system should be com- 
pleted for the whole U. S. Right now, 
iabout one-third of the country is cov- 
ered by designated VOR airways and 
two-thirds is covered by the new VOR 
Radio Facilities (RF) charts, issued by 
: U. S. Coast & Geodetic Survey. A VOR 
, chart is issued long before the area is 
. completely VOR equipped. 

Until the old low-frequency range 
• system goes out of use some years from 
now. Coast & Geodetic Survey will pub- 
lish two chart series— the standard low- 


frequency and the new high-frequenev 
VOR charts. 

Any plane with VOR receiver should 
have both Radio Facility chart series for 
each region it may pass over. The 
charts are holed for ring binding, with 
the VOR facing the low-frequency RF 
chart of the same region. Official titles 
of the two different type charts arc (for 
the jam-packed metropolitan New York 
area) “U. S. RF 26” for the low-fre- 
quency chart; and "U.8. VOR RF 26” 
for the new VOR facility chart. 

The charts will be re-published in re- 
vised form every time there is a change 


of importance. For instance, Kansas 
City region's VOR system is being 
changed, with rc-location of VOR facili- 
ties and airways at Columbia, Kansas 
City and Kirksville. Changes will ap- 
pear in the Airman’s Guide and a new 
chart will come out showing the revi- 

Some long airwavs arc now covered 
by VOR ranges; Continental Airlines 
was the first to get a complete circuit 
route approved for 100-percent VOR 
navigation. Chicago-New York is a 
route which will soon be completed 
on VOR. 
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CAB Happy to Grant 
SWA Mail Pay Cut 

Southwest Airways’ unusual request 
to have its mail pay reduced has been 
approved by CAB. Commending South- 
west for its good faith in asking for less 
money, CAB proposed a $115,000 re- 
duction in the present annual rate. 
New rate would be about $829,000 a 

The Board in June, 1950, set a final 
mail rate yielding 40.83 cents a mile in 

1950. The new rate would yield about 
33.49 cents a mile, effective May 1, 

1951. 

Southwest asked for the reduction in 
April. Carrier said passenger revenue 
was higher than expected and would 
probably increase more. 

CAB's commendation to Southwest 
reads: "By initiating the proceeding 
itself, the carrier has not only shown 
good faith as to its desire to decrease its 
dependence on mail pay support, but 
has also had the advantage of a pro- 
cedure whereby the old rate will be 
replaced promptly by a final rate under 
which such advantages as may accrue in 
the form of good earnings under eco- 
nomical and efficient management will 
insure to the carrier." 


Interchange Backing 
Seen in CAB Actions 

The Civil Aeronautics Board says it 
will look at every possible way to ar- 
range New York-South America service 
by airline interchange. 


That is the meaning of the recent 
CAB order proposing a National Air- 
lines-Braniff interchange, New York- 
Balboa via Havana, and the Board's 
suggestion that Panagra might partici- 
pate in the proposed Pan American- 
Eastern interchange. 

CAB is now studying five potential 
interchange operations to give New 
York-Latin America service via Bal- 
boa: National-Panagra; National-Braniff; 
Eastem-Pan American; Eastem-Braniff; 
Eastem-Panagra. 

Braniff has also asked for a route 
extension, Havana-New York, to give 
New Y’ork-Latin America service with- 
out interchange. Braniff asks CAB to 
let it operate this on a temporary ex- 
emption pending final decision of the 
New York-Balboa through-service pro- 
ceeding, involving all the carriers. 

CAB has already given tentative ap- 
proval to a National-Panagra inter- 
change. pending results of the big pro- 
ceeding. 

NAL to Fly Nonstop 
Havana to New York 

The Civil Aeronautics Board has 
granted National Airlines permission to 
fly New York-Havana nonstop. 

Competitors Pan American World 
Airways and Eastern Air Lines objected. 
But CAB says Pan Am and Eastern 
will suffer only “inconsequential” loss 
of traffic through National's improved 
service to Havana. NAL previously had 
to stop at Miami or Tampa. The 
Board's award is to take effect in 
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SHORTLINES 


► Acrovias Ecuatorianas, C.A.— Equador- 
ian airline should be granted a foreign 
air carrier permit to carry passengers, 
mail and cargo from Quito or Guaya- 
quil, via Panama, to Miami, says CAB 
Examiner Curtis C. Henderson. 

► British European Airways— BEA's 
February traffic was the worst since No- 
vember, 1948, but March revenues 
bounced back to 25 percent over a year 
ago. March deficit of $468,000 is 16 
percent under March, 1950. But load 
factor in March, 1951 was 60i percent, 
compared with 64 percent a year ago. 
Break-even load factor for BEA in 
March would have been 74 percent of 
capacity, whereas a year ago BEA would 
have needed an 86-pcrccnt load factor 
to break even. 

► California Eastern Airways-Cal East- 
ern has signed a lease-power contract 
with Pacific Airmotive Corp. CEA will 
use the engine service on its Tokyo air- 
lift operation, under Military Air Trans- 
port Service contract. 

► Eastern Air Lines— EAL planned to 
inaugurate the first direct air service, Chi- 
cago-San Juan, last week. EAL Connies 
will give the Midwest its first through- 
one-planc link with Puerto Rico, the 
carrier says. Flying time is about nine 
hours, 

► Hawaiian Airlines— Despite a 1950 net 
loss of $54,720, President Stanley Ken- 
nedy says Hawaiian is in good financial 
shape. He blames the loss on a general 
fare reduction and the family fare plan 
started by Trans-Pacific Air Lines. 
Hawaiian’s passenger revenue was up 
only one percent though load factor was 
up nine percent. At prc-fare-cut rates, 
Hawaiian would have taken in $230,000 
more than it did, Kennedy says. 

► Helicopter Air Service— Chicago’s 

metropolitan copter service was refused 
CAB permission to fly fixed-wing 
planes. 

► Mid-Continent Airlines— MCA re- 
ports a net profit of $31,616 the first 
quarter of 1951, compared with $39,485 
a year ago. Operating revenues of $2,- 
170,335 were 25 percent over a year ago, 
but operating expenses were up 26 per- 


► National Airlines— NAL reports a net 
profit of $342,025 for April, compared 
with $344,793 a year ago. Net operating 
income this April is $660,750, about 
double a year ago. There was no in- 


come tax on April, 1950, but a $303,305 
tax on April, 1951. 

► Northwest Airlines— NWA last week 
stepped up scheduled U. S.-Korea flights 
to two a week via Tokyo to Pusan. 

► Oakland Municipal Airport— CAA has 
granted Oakland Board of Port Com- 
missioners $189,709 to cover 54 percent 
of two projects— $75,402 for high in- 
tensity runway lights and $114,307 for 
a salt-water fire protection system and 
extension of field drainage. 

► Pan American World Airways— CAB 
accident investigation report says prob- 
able cause of the Jan. 3 Stratocruiser 
landing accident at Heathrow Airport, 
London, was “the captain’s action in 
mistakenly placing the landing gear con- 
trol switch in the ‘up’ position during 
landing roll.” None of the crew of nine 
was injured; there were no passengers 
aboard. 

► Pan American-Grace Airways— Panagra 
has finished its seventh consecutive year 
without a serious accident; this is the 
best airline safety record for operations 
in Latin America, the company says. 

► Philippine Air Lines— Carrier is pro- 
moting round-the-world travel with the 
slogan “Go and Return on a One-way 
Ticket." A San Francisco-Tokyo round- 
trip via Manila costs $1,675; if you 
come back by going around the world it 
costs only $25 more for the whole trip— 
$1,700. . . . Philippine's April utiliza- 
tion of DC-6 sleeper planes averaged 9 
hr. 28 min. daily flying time. This high 
utilization rate was on regularly sched- 
uled flights between Manila, San Fran- 
cisco, Tokyo, Hong Kong and London. 

► Robinson Airlines— Local service air- 
line is using an experimental facsimile 
weather map and weather information 
service; weather maps based on reports 
at over 800 posts in the U. S. are auto- 
matically drawn at Robinson's Ithaca, 
N. Y., home base three times a day. It 
is a New York Times Facsimile Corp. 
service. Robinson says it is improving 
forecasting and flight planning of flight 
dispatchers. 

► Scandinavian Airlines System— SAS 
gross revenue in 1950 was $29,400,000 
and should rise nine percent to about 
$32,000,000 this year, the company says. 
Total SAS fleet of 55 planes includes 
12 DC-6s, nine DC-4s, 24 DC-3s, six 
Scandias, two Sandringham flying boats 
and two Junkers 52s. Carrier has on 
order tw f o DC-6Bs. . . . SAS says DDL, 
its Danish partner in the three-line 
Scandinavian system is the world’s 
oldest airline. DDL was founded Oct. 
29, 1918, with regular service, Copen- 
hagen-Wamemunde, flying a Freidrich- 
shafen hydroplane. 






Now, for the first time . . . 

... we are able to control case car- 
bon content on carburized parts. 

mum ductility. 

No more . . . 

. . . retained austenite on wearing 
surfaces of high nickel steels. 

. . . carbide networks in the hyper- 
eutectoid zone. 


Thank you, LEEDS * NORTHROP 
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ENGINEERS 

in 

CALIFORNIA 

Positions now available for experi- 
enced aircraft engineers 

ELECTRONIC SPECIALISTS 
RADAR TECHNICIANS 
AERODYNAMICISTS 
AIRCRAFT DESIGN ENGINEERS 
STRESS ENGINEERS 
DRAFTSMEN 


Send resume of experience and 
technical training to 
Director of Engineering 

RYAN 

AERONAUTICAL COMPANY 

118 Lindbergh Field 
SAN DIEGO, CALIFORNIA 


SALES ENGINEERS 


WANTED 
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7 . if now offers unusual opportunities to engin- 
eers, qualified through educational background 
and er .... 
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facturing airplanes and airshi] 
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aircraft components, guidec 
and other materiel for the 
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GOODYEAR 

AIRCRAFT CORPORATION 


AKRON 15, OHIO 



AIRCRAFT COMPONENTS INC. 
BENTON HARBOR, MICHIGAN 
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AIRCRAFT STRUCTURES 
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ENGINEERS 








ENGINEERS 


Career Positions for Qualified Men 


Baltimore, Maryland 
AERODYNAMICS ENGINEERS 
2-6 Year*' Experience 

Aerodynamic testing, design and development. Wide variety of 
progressive projects, including missile*, flying boats, guidance 
systems, high-performance military airplanes, commercial air- 
planes, proposals and research contracts. 

STRUCTURES ENGINEERS 

Openings in all classifications in the wide variety of progressive 
projects noted above. 

POWER PLANT ENGINEERS 
3 Years' Experience 

Jet engines analysis, design and test background. 

CABIN CONDITIONING ENGINEERS 
3 Years' Experience 
Housing Ample — Rentals Reasonable 

THE GLENN L. MARTIN COMPANY 

EMPLOYMENT DEPARTMENT BALTIMORE 3, MARYLAND 


AC SPARK PLUG 
DIVISION 

of 


CAREERS IN CANADA 

are open to competent and experienced 


GENERAL MOTORS 
CORPORATION 

PRECISION INSTRUMENT PLANT 
Positions now available for highest 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 



AERODYNAMICISTS 
WEIGHTS ENGINEERS 
MECHANICAL ENGINEERS 
PRODUCTION ENGINEERS 


STRESS ANALYSTS 
DYNAMICS ENGINEERS 
STRUCTURAL ENGINEERS 
STANDARDS ENGINEERS 


STATIC TEST ENGINEERS 
POWER PLANT INSTALLATION DESIGNERS 
HYDRAULICS AND LANDING GEAR DESIGNERS 


Attractive openings in a variety of interesting assignments in a 
stable and expanding organization. 

Ideal location in suburban Montreal 
near Canada's winter and summer 
Laurentian Playground 

Apply 

giving resume of training and experience 


CANADAIR LIMITED 

P. 0. Box 6087 
Montreal, P. Que. 

CANADA 
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ENGINEERS 

KAMAN AIRCRAFT CORPORATION 

offers you unusual opportunities to secure your future with a young and 
growing organization. Long range program developing and producing 
new types of helicopters for the military services. 

Excellent suburban working and living conditions. Compensation for 
extended work week. Top rated educational, cultural and recreational 
facilities. 


ROTOR DESIGNERS 
POWER TRANSMISSION 
DESIGNERS 

AIRCRAFT CONTROLS 
DESIGNERS 

ENGINE INSTALLATION 
DESIGNERS 

Send detailed resume to 


AIRFRAME DESIGNERS 
ROTOR STRESS ENGINEERS 
LOFTSMEN 

DRAFTSMEN (Layout & Checkers) 
PRODUCTION PLANNERS 
TOOL, JIG and FIXTURE 
DESIGNERS 


PERSONNEL MANAGER 

THE KAMAN AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONNECTICUT 


PBY5A Specialists 



Complete Overhaul & Maintenance 
Sales — Service — Parts 

Complete stock of military equipment as 
removed from PBYs. 

1830 — 92 engines, all conditions. 

Southern California Aircraft Corp. 

Box 302 Ontario, Calif. 

PI i: Ontario 6-3877 


WANTED — AIRCRAFT PARTS 


COLLINS ENGINEERING COMPANY 


AIRCRAFT PARTS WANTED 

AIRCRAFT COMPONENTS INC. 
Benton Harbor, Mlchl(an 
" Aviations' Leading Supply Homo" 


ALLEN BRADLEY 
POTENTIOMETERS 

AVAILABLE 
from STOCK 



ALLEN BRADLEY 

RESISTORS 


±5% and ±10% Values Available 


Bf:i! 


Prompt, Courteous, Accurate Service 

LIFE Electronic Sales 
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Watch our future ads for further listings of all types of aircraft parts! 

One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and otter all parts listed — plus many thousands 
more — stocked in our Baltimore warehouse! 



A" Send us your material lists for screening! 

WRITE— WIRE— PHONE 

COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
TELEPHONE: CURTIS 3300 


AVIATION WEEK, 
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WHOLESALE AVIATION SURPLUS 


(Priced for entire lot) 





AERO PARTS SUPPLY 



price $2750.00 


D OVERHAULS 


LES CARRY OUR 100 hr. WARRANTY 
E SERVICE, Inc 


\ j' 

1GSER" * 


AIRCRAFT & ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 

SIT"'"' 
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UNUSUAL 

OPPORTUNITIES 

can be found each week 
in the 

SEARCHLIGHT 
SECTION °f 

AVIATION WEEK 
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LOCKHEEDS 

The Babb Company offers a selection of 
Lockheed Aircraft to fit all purses and 
requirements for executive, passenger and 
cargo operations. These planes are avail- 
able for immediate inspection. We invite 
your requests for more detailed informa- 
tion — BUT the ships must be seen to be 
thoroughly appreciated! 


VENTURA 

N9774H — Model RB37, serial No. 4401, readily convertible for executive or cargo operations. Has 
freshly reconditioned and CAA modified R-2800-31 engines with low total time. New wheels and 
tires, two receivers and transmitters, Bendix ADF. Astrodome reskinned, paint removed, interior 
stripped of all superfluous equipment. Ship eligible for licensing with slight work on fuel system. 
Landing gear satisfactory for heavy gross weight. Exceptionally free from corrosion. Price $55,000. 


LODESTARS 



wly relicensed. Dual 
2008, already fitted 


— total airframe time 2209 hours. All 
:er boots installed. lust relicensed. Price 


irial No. 2438, photographic s 


12A 


the fast gear. Has R-985-AN14B engines 
operating hydromatic propellers. Air- 
' propeller overhauls. All new uphol- 
ibes. Total airframe time 3266 hours. 


LOCKHEED 10A AND 10B ELECTRAS ALSO AVAILABLE 


THE BABB COMPANY, INC. 


1007 Airway, Glendale 1, Calif. 
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SIDELIGHTS 


( Continued from page 8) 

Ryan & Continental Motors were heavy con- 
tributors to initial promotional funds. ATC 
officials are pleasantly surprised at number 
of operators who are willingly paving their 
S80 annual dues, in view of the fact that 
some of the same operators have been 

operators associations . . . National Aero- 
nautic Assn, announces a new travel and 
pilot accident insurance arrangement for its 
members, planned bv Aero Insurance 
Agency, Washington, D. C„ and under- 
written by Lloyds. Plan provides for two 
types of coverage for members traveling as 
air and surface passengers, and a third for 
member pilots, at costs of SI, S2, and 54 
per unit of $1,000 coverage a year . . . Fish 
& Wildlife Service, Interior Dept., orders 
nine new Piper Super-Cubs. Interior now 
operates 46 planes . . . FCC will put into 
effect Aug. 1 a revised Form 453-B, granting 
30-days operators' permits to owners of new 
planes equipped with factory-installed trans- 
mitters, pending completion of application 
for a regular license. Aircraft manufacturers 
are asked to obtain the new forms from 
FCC in Washington . . . CAA communica- 
tions stations were to change their system 
of aviation weather reporting June 1. New 
reports will list multiple cloud layers in 
ascending order of height. Complete details 
of the changes are in a new U. S. Weather 
Bureau pamphlet, "What’s the Ceiling.” 

OPS 

Office of Price Stabilization has put air- 
craft & aircraft parts under the OPS Machin- 
ery and Related Manufactured Goods Order 
(Ceiling Price Regulation 30). Specifically 
exempted from all price control, however, 
are aircraft and aircraft parts sold to federal 
defense agencies and designed to meet mili- 
tary needs exclusively. 

Washington Notes 

Tom Davis, Assistant Secretary- of Com- 
merce, soon will be given added duties and 
the new title of Assistant Secretary for Do- 
mestic Affairs . . . The President lias asked 
SI 4 million for the newly established Na- 
tional Science Foundation to launch its 
program of promoting basic scientific re- 
search. Emphasis will be on projects re- 
lated to defense . . . Civil Defense Adminis- 
tration is set to move on a program of civil 
aviation mobilization. Main task of its new 
aviation unit, under Merrill Armour, for- 
merly of AOPA and CAB, will be to co- 
ordinate and spur state programs and 
promote training in evacuation and damage 
reconnaissance . . . Secretary of Commerce 
will soon have authority to provide war risk 
insurance to U. S. overseas and foreign air- 
craft operators, when it cannot be obtained 
on equitable terms from commercial insur- 
ance companies. Congress completed action 
on the authorization legislation last week 
. . . Navy's new 57,000-ton aircraft carrier 
will be called U.S.S. Forrestal, instead of 
the James V. Forrestal. Navy opposes Chris- 


tian names and initials in ship names . . . 
CAA came in for more congressional criti- 
cism for misuse of funds last week. Senate 
Committee on Expenditures in Executive 
Department, after investigation of Palmer, 
Alaska, airport project, said in its report: 
“We found that officials of the CAA and 
Territory of Alaska attempted by deceit & 
subterfuge to obtain indirectly federal match- 
ing funds which could not have been ob- 


Industry 

A top question in the aircraft industry is 
whether Kaiscr-Frazcr will stay in the auto 

aviation, such as its work on heavy trans- 
ports with their commercial possibilities 
after the emergency, the old-line air indus- 
try sees hot coinpeition ahead for everybody 
. . . Why prime manufacturers arc interested 
in procurement clinics such as those held at 
New York, Boston and Chicago: Bocing- 
Wichita buys large wing structure forgings 
for the B-47 from Wyman-Gordon Co. in 
Massachusetts, then has them shipped to 
Axelson Mfg. Corp. in California for ma- 
chining. Boeing would like at least one 
more finishing firm in the Midwest . . . 
Ryan Aeronautical Co. has opened a Dayton 
office in Third National Bldg., with John 
Atha as representative, assisted by Richard 
J. Offenberg, formerly with Curtiss-Wright 
& North American . . . United Aircraft 
Corp.. divisions and several of their licensees 
in foreign countries will be represented in 
exhibits at the 19th International Air Show 
in Paris June 15-30 . . . Chance Vought Air- 
craft div., United Aircraft Corp., says Corsair 
fighter-bombers have accounted for 82 per- 
cent of all close-support sorties flown by 
Navy- & Marine pilots against targets assigned 
by air support controllers in Korea. About 
3 percent are flown by jets. 



Leland R. Taylor, assistant to the presi- 
dent of North American Aviation, Inc., was 
elected president of the public relations com- 
mittee of Aircraft Industries Assn., succeed- 
ing Richard W. Darrow, public relations di- 
rector of Glenn L. Martin Co. . . . Cordon 
A. Growden, formerly of Hill & Knowlton's 
AIA public relations staff, and John Mapcs, 
also cx-II&K, arc back in aviation. Their 
Group Attitudes Development Corp., now 
handles public relations for American Ma- 
chine & Foundry Co., which bought Trans- 
ducer Corp., a burgeoning avionics maker 
with over S18 million in Air Force business 
. . . Maj. Gen. Harry G. Armstrong, USAF 
surgeon general, is new president of Aero 
Medical Assn. The group will meet next 
year in Washington. 


Air Force 

Air Force Chief of Staff Hoyt S. Vanden- 
berg is reported to be giving serious con- 
sideration to an offer for a vice-presidency- in 
United States Steel Corp. Vandcnberg's 
present tour of duty as USAF chief of staff 
will be concluded Apr. 16, 1952 . . . Na- 

support to Air Force P Reserve Officers' 
Training Corps with a nationwide distribu- 


tion of a poster-pamphlet giving full cl 
about AF ROTC program. Campaign 
aimed at graduating high school students 
Texas Aviation Industries, San Antoi 
Tex., has been named by USAF as the 


Other 


ating 


schools at Greenville, S. C., Coiutnl 
Miss., Moultrie, Ga., and Bartow, Fla. . . . 
Maj. Gen. Kenneth P. McNaughton, USAF, 
will retire soon to a farm at Middleburg, 

ing general for Air Training Command, 

Scott AFB, 111 Air Force Gen. Joseph 

T. McNamey is scheduled to retire Aug. 31. 
lie has been responsible for establishment of 
Department of Defense's powerful Manage- 


WHAT'S NEW 


New Film 

A happy combination of technical 
accuracy, excellent camera work and 
imaginative production have made the 
March of Time’s “Flight Plan For Free- 
dom” a movie which can be recom- 
mended without hesitation. 

The storv of the Strategic Air Com- 
mand, "Flight Plan” takes you along 
on a 9000-mi., 39-hr. flight, simulating 
a "maximum effort” atomic bombing 
mission. The first briefing, the long 
hours of just “getting there,” then the 
final seconds of the actual bomb run 
and the “drop" over a sleeping city, 
these scenes make up the heart of 
"Flight Plan.” The impressive roar of 
six piston engines and four jets blasting 
away, provides a fitting sound back- 
ground for this story of striking power 
aloft. A general release, this picture is 
being shown in commercial theaters. 

Telling the Market 

New 12 by 18-in. wall chart is de- 
signed to aid welders in selecting weld- 
ing, brazing, soldering, cutting, or tin- 
ning alloy and flux for the job on hand. 
Obtainable from All-State distributors 
and All-State Welding Alloys Co., Inc., 
273 Ferris Ave., White Plains, N. Y. 
... A 30-min. sound movie on ma- 
terials handling is briefed in a pamphlet 
available from Towmotor Corp., Cleve- 
land 10. . . . Numerous types of quick- 
connect couplings, including special 
service types for oxygen, gasoline, steam 
and other applications are detailed in 
a catalog available from Hansen Manu- 
facturing Co., 4031 W. 150th St., 
Cleveland 11. 
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LETTERS 


Jitney Airlines 

I read with great interest your article, 
"1950 Good to the Locals, '51 Looks Bet- 
ter" in your Apr. 30 issue. However, I don't 
believe that the true problem of the single- 
engine carrier has been made clear. 

As you stated in your article, single-engine 
carriers are forced to go to large aircraft in 
order to offset the cost of ground operations 
and pilot cost. It is indeed unfortunate that 

concerning an entirely new phase of the air 
transportation industry have not been tai- 
lored to fit single-engine carriers. 

It is not only unbelievable but absolutely 
unnecessary for ground operations of single- 
engine aircraft to be as high as ground 
operations of DC-3 aircraft. 

A review of single-engine operation finds 
ground operations running two-thirds of the 
total cost. When you look about the nation 
and find these same single-engine aircraft 
operating on a charter basis profitably at 1 5 
cents a mile, why should the government 
requirements boost this to as much as 45 
cents a mile? A six-year-old child is capable 
of looking at a single-engine aircraft and a 
DC-3 and realizing that ground operation 
costs should differ greatly. 

In the same matter, along a different line, 
we come to the subject of a pilot’s pay for 
single-engine operation. It is a shame that 
outside organizations evidently can exercise 
control over our government so that a pilot 
of a four-passenger airplane draws the same 
salary as a pilot of a DC-3. If the CAB issues 

fly ascertain aircraft anmhere in the country 

safe for the same pilot to fly^the same air- 
craft over the same route day in and day out? 
The CAB evidently feels that it is necessary 


single-enginr , 
mg CAB requirement 
However, with a new group of operating 

scheduled operation only, ten cents per mile 
mail costs for 250 pounds of mail is pos- 
sible. This would compute to 80 cents per 
ton mile which is not unreasonable. 

You also point to the fact that first class 
air travel fares are six cents a seat mile. Why 
shouldn't a short-haul carrier charge eight 
cents a seat mile? The public is more than 
willing to pay a slight premium for this ad- 
ditional service. 

If single-engine aircraft can be operated 
for 1 5 cents per mile profitably, which figure 
is an accomplished fact, and if this single- 
engine air carrier could average a passenger 
load factor of one passenger during its first 
year of operation, this plus ten cents per 
mile mail pay make a total of 18 cents per 
plane mile. 

Not only mail and passenger service but 
large airline connecting service would be 
brought to a great number of new people. 
No longer would it be a four-hour trip from 


small city to large airline terminal and then 
an hour and 20 minutes flight to a destina- 
tion. 

Large air carriers would profit greatly by a 
large network of single-engine carriers feeding 
from 50 to 100 miles into their main termi- 
nals. Today, this traffic is being completely 
missed by the large air carriers because of 
the time it takes to go by railroad to the 
terminal cities and then from the railroad 
station to the airport. The majority of the 
people ride straight through on the train. 

Each year there are actually millions of 
potential passenger miles lost by the big 
air carriers to the railroads simply because 
scheduled air service is available only from 
metropolitan area to metropolitan area. 
Towns of from 1 5,000 to 30,000 persons are 
without air service. 

What we mistakenly call feeders, are actu- 
ally feeds in no sense of the word. They are 
huge route operations that threaten and at- 
tempt each year to enlarge to such a point 
that they become regional carriers. 

It is granted that the available single- 
engine aircraft in America today are not the 
most practical aircraft for single-engine 
scheduled operation. However, (1) The avail- 
able aircraft can be used and used profitably 
provided we do not saddle the midgets with 
the giants’ regulations; (2) The future de- 
velopment of a pilot and six-passenger air- 
plane would greatly aid the single-engine 
airline development as well as aid the manu- 
facturers of the personal-type aircraft in 
keeping their plants in operation at all times. 

This type of aircraft can be built and is 
presently being built in Canada by the de 
Havilland Aircraft Corp. 

So, let us not cast aside single-engine 
airline service and say it is not for us. Let 
us look toward the future and see if it isn’t 
possible for the towns of 15,000 to 30,000 
population which make up the majority of 
the cities of the nation to have scheduled 
passenger and mail service of this type. 
These people represent the great majority of 
the tax-paying citizens. They too, are en- 

Thc above figures and representations 
which I have made have not been pulled 
from thin air but are based upon thousands 
of scheduled single-engine airline miles oper- 
ated by BACA Airlines during the past year. 

President and General Manager 
BACA Airlines 
Memorial Airport 
P. O. Box 831 
Jefferson City, Mo. 


Interchange Maps 

We here at Chicago & Southern were 
very interested in the Apr. 16 issue of 
Aviation Week which, on pages 68 and 69 
gave a round-up of interchanges either oper- 
ating or pending. 

Chicago & Southern now has two inter- 
change applications before the Board, one 
with TWA, the other with Pan American. 
Your map on page 68, describing the C&S- 


TWA Houston-New York interchange, was 
correct in every detail but I would like to 
point out an error made in your map on 
page 69 on Inter-American Interchanges. 

The application of Chicago & Southern 
and Pan American World Airways for a 
Chicago-Mcxico City interchange is via 
Houston, Texas, and not via New Orleans 
as shown on your map. 

Morris B. Baker, Asst. Director of 
Public Relations 

Chicago & Southern Air Lines, Inc. 

Municipal Airport 

Memphis 2, Tenn. 


Equipment Overhaul 

We note on page 37 of the Apr. 23 issue 
that the picture of the 2-0-2 is that of the 
original (obsolete) configuration. We feel 
sure that we have furnished pictures of the 
current configuration so that the deletion of 

The breakdown of overhaul times in your 
Apr. 23 issue is most interesting and, I am 
sure, will be of interest to operators of all 
types of airline equipment. 

Richard W. Darrow, Director of Public 
Relations 

The Glenn L. Martin Co. 

Baltimore 3 


Praise 


comment about me and the Alabama De- 
partment of Aeronautics in your issue of 
Apr. 16. You were most generous to write 
as you did and I thank you for it. 

At all times we have tried to operate this 
department on an economical, efficient and 
productive basis. We will continue to do so. 

State of Alabama 
Department of Aeronautics 
102 Church St. 
Montgomery 4 

Your editorial concerning the Cosmopoli- 
tan article, "Don’t Fly the Unscheduled 
Airlines,” was read with a great deal of 
sympathy and appreciation. 

A copy of my letter to Hearst Magazines, 
Inc., is enclosed. 

John C. Patterson, Manager 
University Airport 
University of California 
Davis, Calif. 

We would appreciate permission to dis- 
tribute to State Department missions 
throughout the world for translation and 
possible re-publication in local periodicals 
’’Pan American Base Levels Work Peaks" 
by George L. Christian from the Mar. 12, 
1951, issue of Aviation Week . . . 

Field Publication Section 
Department of State 
250 West 57 St. 

New York, N. Y. 
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MOTOR ACTUATORS FOR AUTOMATIC FLIGHT 

Today’s aircraft fly on the edge of human capabilities and endurance. 
A transition from conventional piloted aircraft to pilotless types is taking 
place. The development of foolproof power units to actuate controls is a 
primary factor in the achievement of automatic flight. These units are being 
designed and produced by EEMCO in close cooperation with the builders 
of tomorrow’s aircraft. 

Rotary Actuator for Rugged Duty This Rorary Actu- 
ator was designed for trim lab actuation in a long range 
bomber involving the most rugged duty cycle. It operates 
almost continuously with the automatic pilot. Required 
duty cycle is one second full load, one second off and one 
second full load in opposite direction, continuous. Silicone 
insulated and high temperature materials used throughout. 

Stabilizer Actuator for Large Jet Fighters This unit 
incorporates two motors of different size, driving into 
individual gear reductions to operate the screw jack. Small 
motor of 1/10 h. p. output operates almost continuously 
with automatic pilot. The large intermittent duty 3.3 h.p. 
motor provides manual operation of screw jack by pilot 


Double Motor Power Unit This unconventional system 
operates the horizontal stabilizer on a turbo prop aircraft 
of recent design. A small continuous duty motor of l/15th 
h. p. operates through a gear reduction in conjunction with 
automatic pilot. Large intermittent duty 3!4 h. p. motor 
with direct drive of 1 2,000 rpm is used for manual operation. 

Rotary Actuator Package This system provides manual 
or automatic pilot elevator operation on one of the latest 
jet fighters. Totally enclosed in box equipped with mounting 
bracket it incorporates motor, magnetic clutch, radio noise 
filter and brake. Gear reduction, and auxiliary gear reduc- 
tion operate adjustable travel limit switches and position 
indicator. Output rpm at 3 inch — pounds loads, 2500. 
Weight, complete, 3Jf pounds. 


EEMCO helps you build for the future 

ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

4612 West JefFerson Blvd. • Los Angeles 16, California 
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lOCKHCfO F SO SHOOTING STM POWEREO IT ALLISON 133 TURBO 1ET 


REPUBLIC F-84 THUNOERIET POWERED BY ALLISON 135 TURBO-IET 


Experience where 
it counts most 
■■in the air 

The U. S. Air Force and U. S. Navy have accumulated 
more than 800,000 hours of actual flight operation 
with Allison Turbo-Jet engines in the aeroplanes shown 
on this page. This is more time in the air than the jet 
engines of any other manufacturer in the world. 

Represented in this broad background of experience 
are thousands of hours of flight time on both J35 axial 
and J33 centrifugal flow engines — with and without 
afterburners — on the two models. 

Now two new Navy planes are flying with Allison 
Turbo-Prop power. Here, too, Allison is the leader with 
its Navy-sponsored T40 twin Turbo-Prop engines out 
in front gaining in-the-air experience. 

It's experience that counts — and these turbine en- 
gines have it where it counts most — in the air — in 
these airplanes. 


"■.rxr 



GRUMMAN F9F-3 PANTHER POWEREO BY ALLISON 133 TURBO-JET 



NORTHROP F 89 SCORPION POWEREO BY TWO ALLISON 135 TURBO JETS WITH AFTERBURNERS 




Allison J 33 engines also lend 
assistance to reciprocating 
engines in the 
Marlin F4M and 
North American AJ-1. 


DIVISION OF GENERAL MOTORS 
INDIANAPOLIS, INDIANA 


GENERAL 

MOTORS 


DOUGLAS A2D SKYSHARK POWERED BY ALLISON T40 TURBO-PROP 


CONSOLIDATED P5Y FLYING BOAT POWEREO BY FOUR ALLISON T40 TWIN IURB0-PR0PS 


LOCKHEED F-84 ALL-WEATHER FIGHTER POWERED BY ALLISON J33 TURBO-IET WITH AFTERBURNER 



